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1TS2I £A| SEH 12.1 SOI 722] »£SI Sx|2| 7311 *!EH! LhEI-tb E^S 
£ 2^ tfAl 3 EH 1S| XIII ^EHs UEHS E-SS. 
E 3^ tfAl ^ EH 121 HI SEH21 SSE. 
E 4£ £AI ^ EH 12] 7312 §EH2J UEFtf BSE. 

E 5= 4'AI ^ EH 22j fill *JEH! LEW! BSE. 
E 6£ tf Al SEH 2°J 92 *!EHM UEI-tf BSE. 
E 7g tf Al SEH 221 7ffl3 §EH# UEftf BSE. 
E 8£ 4'A| ^ EH 2HI S[OiAl£J 731 1 4XF »£| §g# Lf-EFtf BSE. 
E 9£ dAI §EH 2HI 2!0)A|2| 7311 ±73- SEI ggg UEftf 
E 10^ ^AJ SEH 20il 2ACHA12I 7311 4X1- gE| ggfi UE^ E^SE. 
E llg 4'AI ^ EH 2011 2JCHAI2I 7311 ±X[ tfE| Sgg LfEHdl BSE. 
E 12^ H£E 1 gsj ggg LfEFtf BSE. 
E 13£ JQ£E S S3 ^£ ggl UEhtS BSE. 
E 14£ £A| ^EH 20il aCHA-IHJ 7312 ±7J tf£| ggg UEh^l BSE. 
E 15= 4'Ai §EH 201! 2£0IA|2| 7312 ±» tf£| Sgg UEM BSE. 
E 16£ £AI ^EH 2011 SOiAIEJ XII 2 BBI Sgg UEKfl BSE. 
E 17£ gAI ^EH 2(Hi 2JCHA12| 7312 ±X[ «£| §g# U-EFtH BSE. 
E 18S £Ai **EH 20fl 2i0iA|2j 7312 ^ tfEl SSI UEftfi E^SE. 
E 19= MM *!EH 2011 20IAI2I 7313 ±X[ tf£| gg# UEFttj BSE. 
E 20£ fiAl *!EH 2011 21CHAI2I 7313 ±K\ 6£l §g§ UEFtf BSE. 
E 21£ 4'AI **EH 201! 3CHAI2J 7313 4X1- g£| S§i UEfy 
E 22= 4'A| ^EH 20j| 21QAI2I 7313 4X1- tf£| ggl UEH2 BSE. 
E 23£ A| «EH 2011 201A|2| 7314 4X1- «£|- SgM UEH2 BSE. 
E 24= fiAl ^EH 20U 2lO|A|2j 7314 4X1- S£| QEH^j BSE. 

E 25= 4'AI *!EH 2011 2JCHAI2] 314 4Xf »£| Sg# LiEFtf BSE. 
E 26^ fiiAl *fEH 201! SlfflA|2| 7314 ^Xh ^El L[EM E^SE. 

E 27g 4'AI SEH 2011 2CHAi£j 7314 ±Ah gEI Sg# UEWj E^SE. 
E 28£ ^Al §EH 32J XiM ^EHM UEftf E^SE. 
E 29^ £AI ^EH 3°J XD2 ^EHM LFEftf BSE, 
E 30£ 4*A| ^EH 4HJ SOI =?^m UEFtf BSE. 
E 31^ 4'A| ^EH 4£J SOI =?2.m UEM B"SE. 
E 32- flAI ^EH 4HJ SOI UEhtf BSE. 

E 33£ ^'Al ^ EH 4EHI 2iCHA12J ±X[ ^El ^g# UEF^ E^SE. 
E 34^ ^Al ^EH 4(H) 2J01A12J ^Xf ^El Sg# UEftf ^SE. 
E 35^ 4'A| ^EH 4CHI SiCHAi^J ±X[ ^El ^gM UE^ B"SE. 
E 3G^ ^Al *!EH 4(H1 ^CHAi2J 4:Xh gEI §g# UEFtii E^SE. 
E 37^ £A| ^EH 4011 SiCHAl°1 i» gEI Sg# UEFtS BSE. 
E 38£ Al ^EH 52J 7311 ^ EH it UEhtf BSE. 
E 39^ ^'A| ^EH 52) 7312 ^EHM LfEf^j BSE. 
E 40^ ^'Al ^EH 52J 7313 SEHP UEFtf BSE. 
E 41£ ^'Al ^EH 621 7311 SEH1 UEFtf E^SE. 
E 42^ 4'AI ^EH S2J 73I2 ^EHM UEM BSE. 

E 43^ ^Al ^EH 601! SiCHA12J 7311 2^ g^ ^gg UEFtf BSE. 
E 44^ ^Al SEH 6011 £iCHA12J 7311 g^ §^ ggg UEFtf BSE. 
E 45- 4'AI ^EH 6011 SiCHAi2J 73! 1 ^ Sg# UEFtf BSE. 
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E 46£ £A| SEH 601 SiCHAiBJ 302 23 «g Sg§ UEKS 

£ 47£ 4'AI §EH 6011 SlOiAiHJ 12 §gg UEFtf E^SE. 

E 46^ 6,'AI SEH BOil SiCHAiHJ 12 S3 ^-g gg# UEhtf E^E. 

£ 49= «AI *jEH 6011 2iOiA|2| 13 33 *g gg# LiEHS £hgE. 

£ 50g 4'AI *!EH 6Dil S"D|Ai2] 13 33 §g Sgg UEK3 E*SE. 

E 51§ ^A| *!EH 601 2J01Ai2J 13 S^r 23 §g# UEftf BSE. 

E 52= tfAl ^EH 62] 13 §EH§ UEftf BSE. 

E 53£ 4»A| *!EH 62] 14 §EH1 UEm BSE. 

E 54= 4'AI ^EH 62] 15 §EH# UEK3 B^SE. 

E 55= 4'AI ^EH 22] 94 *!EH! UEHi! BSE. 

E 56£ £AI t*EH 22] 95 **EHt LhEI-tf 93 E. 

E 57£ 4*AI ^EH22] 16 ^EHg UEKd! 9-SE. 

E 58£ «A| **EH 20il 2ICHAI2] 15 ±70- MEI SS# UEftf BSE. 

E 59= 4'A| ^EH 2011 SJCHAiE] 15 ±W «EI §g# LhEKS SSE. 

E 60£ £AI **EH 20il XD1A12] 15 ±7\[ gEI ggg LhEH* SHE. 

E 61£ £Ai ^EH 2CHI °»01A12J 15 ^rXh g£| §g# LFEFtf BSE. 

E 62= 4'AI *!EH 2011 H0iA!2| 15 ±X[ «EI gg# UEhtf BSE. 

E 63£ £AI ^EH 70il WE S3 tfEl S3 2] £g gfgfi UEK* ggE. 

E 64= EHXIS flSWI Wft}- ggE. 

E 65= gAI aitt 82] 11 ^EHM UEhtf BSE. 

E 6S£ S|32| sag U-EFS USE. 

E 6?£ SIS2J UEfS SISE. 

E 68£ «AI *!EH 82] 12 UEJ-tf BSE. 

E 69= 4'A| ^EH 8EJ 13 ^EHM UEFtf SSE. 

E 70^ ^Al ^EH 9E| 11 gEHl UEI-tf i3E, 

E 71^ £ 70HJ A-A LfEhtf B3E. 

E 72^ ^Al ^EH 92] 12 ^EHM UEftf g3£. 

E 73^ E 72EJ B-6 E^# UEFtf E^E. 

E 74^ ^A| ^EH 102] 11 ^EHM UEI-tf gSE. 

E 75^ 4' A3 ^EH 102J 12Sfflg UEhtf 

E 76^ A| ^EH 112) 11 ^EHS UEKfl SSE. 

E 77£ ^Al ^EH 112J 12 f!Bi# UEHdl SSE. 

E 78^ 4'AI ^EH 122J 11 ^EH s UEh^j SSE. 

E 79^ E 782J C-C E^# UEhtf E^E. 

E 80^ ^Al ^EH 122J 12SBI1 UEW 

E 81S E 802] D-D E^3# UEhtf E^E. 

E 82^ 4'AI ^EH 122J 13 S3E. 

E 83£ ^Al §EH 131 UEFHj BSE. 

E 84^ 4'A| ^EH 142] 11 *JEH2] igf UEhtf £2£. 

E 85^ ^Al ^EH 142] 12 ^EH2] UEFtf ^gE. 

E 86g ^Al ^EH 152] 11 ^EHl UEh^j B3E. 

E 87^ ^Al ^EH 152] 12 ^EH# UEhtf g^E. 

E 88^ ^Al §EH 162] 11 ^EH# UEfti! BSE. 

E 69^ filAI ^EH 152] 12 ^EHt UEH5 BSE. 

E 90^ ^Al §EH 172J 11 ^EHU UEFt« E^SE. 
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E 91? 4'AI ^EH 1721 SIS UEFU! £ISE. 

E 92= gAI *!EH 172J »2 ^EHl LiEHS BSE. 
E 93? flAI SEH 182J DT-M0S1 UEFtf S3E. 
E 94- gAI **EH 19S UEKfl E*SE. 
E 95^ «AI *!EH 202) 731 1 SEHS UEKS BHE. 

E 96? £A| ^EH 202] HE M£HX|^E12| ffl£0H2| OlgOHl UEW! fflSE. 
E 97? £|AI *!EH 202] HE gB!3a±E12| ge* SISIHI2J 0|§Ote UEK2 
E 98? gAI ^EH 202] 7312 §EHS UEJ-tf BSE. 
E 99= 4'AI ^EH 202J SI3.SEHS UEH3 £SE. 
E 100? Eai°J/^ g^2| £EM LhE^tf ggE. 

E 101? E 742] E-E B3« UEI-yj BSE. 
E 102= gEHHJ SOt :?3E2| ghEM §«g UEK3 B9E. 
<ES2] ^SW CHtf ^22| gg> 

1 : g£l5 715 

2 : DHS 

3 : S01S 

3A, 3B : *S SOle 

4 : #^ ISSf 

5, 5s, 5t, 245, 255 : EH 2! 

6, 6s, 6t, 246, 256 : ±± 33 

7 : XB^ g3 

8 : 71I0IM tf»S|" 

9 : TilOlM g = 

10, 20, 146, 147, 156, 164 : MP g2j 
11 : S g2j(p*j) 
12, 28 : 1 S^(rrg) 
31 : 

33, 210—212, 218 : £+S|Sf 

44, 44A, 44B : MS!« 

48 : S3 SBfl 

61, 62 : lEJ4'Ei = g^i 

75-77 : ?aS2S2* 

78, 79 : BEI5 

80, 86-89 : g« 

104 : nl g^ 

105, 110, 114, 115, 120 : S3 g^ 
107, 117, 127, 137, 148 : SEI g^ 

149 : ^° ^£ &£| g^ 

150 : SCI g^ 
182 , 224 : 1 g3 

199 : ±m\W 2!^Ei 

200 : 6! £15 ?IB 
223 : HSItJ g2j 

Q21, Q22 : OWSH ^JjXI^EI 
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S321 

2301 <^&±r ym SB J 

b bt@€ soi =?z°\ mm at* 201a. 

5. 102011 S.MV tdh£h BIOL £E|= 715(1), DHU t&\^(2) 2 SOI(Si I icon On lreulator)#££ 01? 



Mtt Hhffl- SIOL 715(1), DHU 9! SOI(Si I icon On lreulator)#££ 01? 



SATO IlliWm^l!^^ 83 " aao,aD - *• E ,oa 

£ 10201 SOUL »H *+»SK32)W. WSltM QE E.&7\±E\^E\ S3 gEI3£ 1B*|2| NMOS MgHXI 
21 UEH.H2 SICK 

new, soi ?2g cms Ma^iae »£H s*« hs*^ ssoi=. dim 7i#s is a 



fi £71 91511 01*013 2££, 715 E2121 TcISS EHtt SOI ?22| 

hi -jtra sas i&r« s maraesis j&fas? mm iw^ 

7H21 ill- *!g g^S S! #71 MQ mi® SgEIOl S!Q. 

g SrSOfl IUB BJEH S-MCH1 SltHAI. £71 **£| £X1 1!« g^s, Jill iXI-gSJ ni « 

SeThiC 5-71 ^I^^2^Xl~^g^ i""^ IbP gEI ' g ^ oTljtf ixf 5a£m" §71 
ggHI »I1 £71 ^^HJ Xf|2 £X|- gSi = £71 BEI 33011 °iSH iTJ gEI 

s erg CHI ttlg ahHSJI 3*1011 HCH/d. £71 S0le£ jgt g> m w tf SOI#g aSWHi. £I>| X-fi 1 
^gS0lg°l 2j- = )J||£ 4 k 7l HI2 £M S0I#2J 2f =BSDE SF71I ^SEIDI, £71 ^^2J U iXf «S 
fe^l ni ¥g SOIftN ^SEIS, S7I ^^21 92 «g ^71 HI2 *g SOIgOll *S 

SQ. 

2 W¥M CD-5 »Ea 5«CHI 2J01A1, ^71 ^^>£l iXh g«£. t|gg iXf «g g«21 

.^71 ±%°i 5IS 012121 UE 2l£S iXh SS'S^i 5t,tl-al- ^71 iX> «S gejUl 

^71 CH5 aSS iXI-«5 S^§ ^71 SOISg &S«> &2 SEI g^Oll °|«| iXl MEISD. 

i ill % it s%as-iaTS , #ai , !&w Afflj*™™ 

gEI g^°l SOIMQ ^D. 

E ^gOII [[IB SXI1HI 2J0U-I, ^71 g^^ MEI4'EI= gejg £tmD. 

S ^gOII CD€ SxICH! S01A1, ^31 19 g^g SSMOI ^71 OHS iSs^Cl ^ 7iS 

= ^g(HI [Q€ gxICHI S01A1, fe^l IS SJDIE ^5011 ^XlS J^g 32 
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0I2I2J g2!01l gXIEIH, S3 101 2J\ IS^MP- feTS KSafte» 5*t*?a. 

fi ITgOfl [[fg tfEJI 3X100 2JCHA1, iX[ tfEl gsis §?^£) ±ft gEI ge|# Sttsm. 

5So^&^ E o ) ^Bd^i£i 0,£ 131,21 S?q = ^ §£| ^15.^ 53011 EHfl 

SJP ^ SV^m tikfSA**- s " ° ,B S3S9 ^ - san - «• 
lo^S.^rAV^S lll/ilcf «" ■■ s?aa * >sst0! astlI! ' 
SJffi! a III JBT^f&taiilJ WK 1 « as s ^ ssw 

e wsoi n>s 3x101 stoui g?i i» vsr ges s sjche s^si ge«s, ^\ soi## 5 
s*i- §s gsssi- sejoi g^sio) §^ stock 

S BT30B [&s &EH S*JOf| atHAI. #71 SEI g^°J «3§ fig goi ^usw fcggQ. 

s ^sofi nui »esi 3*101 sioi/d. 4^1 ±w mbi g^g #71 soi#i is gem ?> 

5 1^3 (HI I&S »£*| 5X101 2101 Al. £91 gEI gejs S 0I#1 gffl 15 5 

^ofw/^suQ * &S SE ' S " = S Slilsh^ #71 NMOS MgHXIiEl g£|£l g 

6 Wl tLf= ttSfl SXIM aOIAI, 4^1 MSI g^s ^| SOI gg ShS^ *ra 13 g«g 5 

U&M ^ s V^*$%m s " 1,6 Ba - 9S liS aa8e " B 

ShScP 5tmfD1 ' S " " ^~ 212 HD S " (HI ° s 3*1 ge?# Q 

B ^gCHI im \£SM 5XICHI SiCHAi. 4.^1 *g gEI g«01IA12J ^Ej|| gs?s ni a 3g| 2 «g y £ 
^IlI^J^? 1 wq** ffE3a 29?£J 4^1 H2 ©EM g2J£) g^S 

71 ?B 2^1 W2l*te &EM S9?3 g^s 5*^Q. 

= BfSOl COS »EM g-xlOil aoiAI. fe^l ^^SJ iXh g^s mos M?HX|^E1 «g gejg 5*1- 
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a [Q£ fifEM SXIOil SiCHAi, #71 «**2| XIII £H«£| MOS M?HX|±Ei «g 

I5e& e lo5?lctaVffcr a|OJ/:i - 89,21 *** ° £2J m3aD ' °" S0IS2J * S£ 

S ttsn ms 2*1011 sjchai, ±Xf gejs MOS M?HX|±H «g S^l S*J 

SH2, fe^l MOS eehtj *£1 *g ge<£| -flU §g g^£| §£M feE2| EIH7K SBI gejOS 

A|°l #71 g^°| g£g feEEl EI3MQ, SOIg£| ISMA|2| 20171- SOWE^ 'fiSSQ. 

srai hck 

Q ^UISKJI. #71 8ffl MEI ge«£ #;?| oiqeh^ «ej£| ORH^WI ttgSQ.- 

S S-gOil [0# tfESI g-XltHI SiCHAI. #71 ^TJSJS gejs MOS MlSTJIiEl «S g^S Stf 

««S| 39101 SdlWfOI 

e'»SW CUS t»ESI S»M SiCHAI, #71 t»E*ll g3£ 391 E2**£| g^# #71 jfcTjg 

S ITS CHI [[fS tfESII S»W 2J0U1, #71 ^Xf^S gSJE =>c eehxI^EI *!# gejl itf 

= *g ME^g^^KH.,^ #71 w£iHr 5?D) E ]?H °| at?, gejOil gShCB SSS 

01, ^4=21 M?fl»S««Sfe BTJg ^UlSm, ^71 AhOISJ &7\ SOIg£J gS^OI ^^2| 

4X1 EI2, (c) gai^i 2f2|-(Hi DHUSI^ B?lll Q ^BlSffi, 

Mei*l S SiOlE 17H°I HSJxl LH£| 4^1 S<CHE VW°i Egfjj §h°| 4^1 SOIsCHI -2|«| 

«a g^oi ^sam, (d) ±x\ «s gei ztzhw ^§21 i^ii sssi-s btiis q 

S IsWAi^Ari 1 ^ 111 l^ s -#Ag\Sf S-^HS? ^ a safla 8,6 

B ^ h g(HI M §*|£| Hi &g§, (a) ahBB TIB. DHU 13§ S ^a5§£5 Ol^OiXI^ 

lis »ssr s-^jmss, nsm fflanbm^m^i 
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tons m%%mn^^*if%§*3i it ^vnxsf&snit 
i na §t an ffi&r&m. m sots <gis mi. 

a raog bem s«si nz. eras, (a) 3is. mm m&m a soig°e owora^ soi 

si ^^•a'b'sua Id 01 ' aaa ' <8) •* **" iX,es s * * m " iSa i 

a rem roe eea »»2i eras, dhei §9« s sois^e oi^oixidi, #:>i 

AI *!EH IN 2101 AI. #2^(31 )<HI W&H QE MgiTfciEtS^EI «asi= 1B?I°I MOS MSX|± 
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soie o) soil ««a= ess 33(5), ±± 33(6) a nta ss 33(7), ay sss 33(7) 
«w sgti^ >iioie a^°i(8), mm m ssa= hqim a^wss ?«scl e*l 

g^h §S°|(4) m\ S££! HH£!#(22)£, SZf 133(4) gOil g£IS 3^(21)1 Sol £3°! 
33(5) ^2 ^ 33(6^ S^SCL 

E*L S 2 S E a EAItt HHU- WOI, S0I*(3) S3 S 33(11) AKJIM SCI 33(10)01 SSEIH, 

sci s3(io)£ °ig^fe § (ii)Qii So m aa. nsm, «z^iS3-(4) #oi S2& uh*i#(25) 

°, 1S3W SCHI gXIS a LI 3^M(23)1 SCI 33(10)21- S^SD. E*h 

SE?s«4) £NHI HH£^(26)£, 6Z»- 123(4) gOfl gjEHE(24)M i*B 71101 

e 2^(9)21- 371323 3*SQ. 

OlSh 1TOL A| SEH 13 &E*il §»WA|£, EE. 1~E 3011 EAI**- UhSh SOL E 102MAI EAtSJ SEH 
^?32F SfEl fiEI 333 £^3(31)01 S0I#(3)3 SWOWKI EBSKI tfE| 0)^01 El 

i MSjXI^EISJ nu SS 3321- SH*J E2S3 B£ffO| ESS M 33(11, 12)01 £.^3(31) 
3 frt*0|| fiMSD. 

ttEMd, EEHXIiHSI Ugl, HH£!#(25), SCI 2^3(23), 3£E3 SCI 33(10) S! 

g 23(11)* S«l t!« ^ 2CL E, PMOS H2HX|^E1^E D^WS, SCI 331 Wo« ^ §g^|A 
Ei3 715 2*1 i HSW 2CL 

Dim, £ 1~E 31 SSol-OI 3 £kl\m tf SttQ. OHg £.^(2)3 3 0|« MS 100- 50&™ 

SEOUL S0I#(3)3 SJ 30~200nm gEOICK Xfl^ S£ 33(7)£, 011113 10 1T ~10 tt /arf g 

E3 ni ESS 3 S£S(NMQS(HIAI£ pS g£B, PMOSOilAliz nS §£1)3 EBW 2|ti «SSQ. E 
yoi ge|(5) S ±^ g^(6)g xH^g §5 33(7)21- 2!BmOL 0111 13 10 w -1(f /W gE3 Xii2E2 
S3 fi£S(NM0S0||AI = nS PMOStHlAi^ pS ^^M)3 ESQil 3tH S^SCh. 

oiSo^ ^EHXI^Ei AKDI# ^Elol— -4fShSK31 )S S0I#(3)3 u^^g 1 33 ^S§£S 0|B 
lD~100nrn gE ^3 S53CK ^2^(31)3 22 ^01^ SO I e (3)3 i3 ^01£h liytt ^ 
01 01 Ail # H^^WEL SO i# (3)01 EF^ S^Oil^ ±K ^ El CHI E'fi^ ^^(31)3 ^ ^ 

jkii soi o\my\ m^m, soi^ojsci- ?im lot m& ^01 ±xi-^ei ^^oi t/^ch 

HEIH, gE|^3 ^3(31)3 B^Oil^ iHy S5 3321- 1°^ ESS 3 1 33(11, 12 

: miS 10 17 ~5- loVcm^ M^l £E, g^l ^E^ iH^ S5 3321- gUti-TiU H 0|^ ^E 
7\ £M^m Sxi^^# ^ SI 01 ^E| ^711 3Ch)0| gxIEIOi 2iCf. 

Et.L SCI 33(10)^, E 2011 EAIt^ ^OL SIS^ 1 33(11)21- ESS^^ 

lo'-itfVarfsi n^E3 m^moi esjsck 

E, E 23 SCI 33(10)^, S0I#(3)3 ^o^Ej t\^m ^tt SCI 33(10)1 SSol-II, 1 
33(4)1 SCI gj^e(23)p ^^f2^, E 4£|- Ol-SWXI^ SCI 331 S^oi-OIE #CL 

5. 43 01101! /d=, SCI ^^M(23)3 S^Oil ^Ai S0I#(3)3 of#^01l^ SCI 33(20)^ SSthH, 
# p h g^3(4) S ^3(31)1 £h#ul-01 SCI aejM(23)S .S^o^l SCL 01 2^, SCI 
33(20)011 °!SmCH ^3(31) OI-EH01I 1 33(28)01 SSSQ. 

EL E 43 ^?^1 S5^^ S^Ol!^ m\ SCI 33(20)1 S^o^l ?ltt H^E 

201 Bh^BFCK 

017IA1, S^*]- ESS3 ±K ^EIOI! SOIAI^, 1 33(11, 12)£ iH^ SS 333 E3S2h §1'^ 
^^gl ES^hOI S^o^ 2°m|OiE ^XI°L E 10il EA[^ Hl-fif SOL PMOSEh NMOSCHI S2 ^ El CHI 
£101 AI^ NMOS ojg^OllAI f^3 W 33(11), PMOS EiS^CHlAi nS3 B 33(12)1 I'R^h 2i 

CL 

OjEiEt SOI ^€o^ ^A| SEH 23 ^ ^.^XlCHI 3t^ ^EIS§ OlgtHS ffl^ 4^ SiCL 

«flAI SEH 2» 
<S!1 SEH> 

E 5^ S ^ h 33 tiAl SEH 22! SOI ^£3 5X13 Ml SEH 3 ^11 LFEHS BSEOIQ. 

E 9HI EAltt Ul-ai- B-OL fiAl SEH 20ilAl^ NMOS M^I^Ei a PMOS ^^h^I^EI 2|^3 LH^3 
±Ei gEll Sm3(31)2f D. th#3 S 3311(12)011 3t« S^Hi, tfS, PMOS Mgixi^EI, NMOS 
EHHXI^Ei MOI3 gEll ^S ^3(32)011 [0-&A1 tSoffi 2iCh. OlEltL^ S"^^^i, ^Al S 

EH 13 ^?50fl Uia*KM, PMOS, NMOS AHDI3 SEt^l ^711 V 4 2 TILL EHxISl »»W 4 2D. 

E 53 ^£1 UHOii^, ±± 33(6), EHI°! 33(5)1 01^ ?S£S S^W UHCHL 01201 

^3(31)1 »^ L^L SEH£ EB2! 33(5) SI ^ 33(6)21- .ES S^l^S ^ I'R 

71- 2^ ^3(31) uf3 S 3311(12)01L EEHS] 33(5) S! 33(6)g3 g^lOl £gij£ 
£T£f3(31) 9 1 33(11)011 3t!" SEI ^SOI ^3^1- 2Q. 

<X!I2 SEH> 

0121 m\t\?\ WMAIS. E GM EAIt h H2 SEHS L^Efyj HF2h »OL SS 20171- S0I#(3)3 3 ^ 
BOHD #^tl ^ Eai°i 33(5s) » ^ 33(6s)l S«B^ ^01 d^mCK ^ 
Ah^H»-(31)3 ei-^SCFE EE1IO] 33 (5s) » 33(6s)l ^>il S^t^ gCL E 521- WOL SS 
201^ W= EEli°i 3 3 (5s) g ±± 33(fe)l S^^l ^ItrHAl^, ^1 CHI U XI OI£ ^o.Qj, o^g ±±/ 
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EM 2! 23(6, 5)§ §Q. 

E, E32! 23(5s) 3! ±± 23(6s)£| §g SOIS, g|M °J #EH(PN StKHI 13 HKJIOI^ 3 ST 
0|. CWS #EH)MAL ±^/Eai£!^^E1HJ SStOI DHU ^f3(2)JJhA| Ei^QH Gfc 521 
E^fe SOIS ^«o^ 201 OI^OIQK 

auara, a #ehou-l ^±/=ae! sssoi ohs #»sk2)]dwi ew*w usn, ±±/Eas 

g3(5s/6s)E|- 1 2311(12)^21 StT S»2| THSfH ESmSAL ^£ tf»SK31) 5! S 2311(12) 
Oil g£l 23011 &£l *f#fi EES' 4 2J7I UHSOID. 

<SI3 §EH> 

E 017IA1, E 7Qil EAI*!- A| §EH 221 93 ^EH2h 1TOL H*?l- 1 23(29)££ EIXISJ- SOI 

#(3)2J #9£^Ei S (.gQ|| g£j Ai Ah^E|(33)l OlgsKM HMOS gB!XI£EL PBS gffXI^Ei AH3IB 
&3 MEIul— 2E ?^otl, H3«BIHAI = A^°K33)gSJ MSIxIM £^(31)g2j ^SliXlSh 
tHJB tf XISKM «£SK7| *IS Sg, S3 tf»9K32)M ^ SEIMD 31010^01 SOItPI &' 7^20] 
*D. 

01th ^3(33)011 21» S3 gElfi, S0l#(3)g 51*^ Sf*£| #ih°K33)0il £|*J S3 ga S3 
21, S0i#(3)l *mtm dl&S*2| ^3(33)^ 3 m*2| S0I#(3)°J W 23(29)011 2J*H 
SEI 2301 2^oKH *W SSI 23CHI £|*i- SEI Eh 3^71- 21Q. 

<SI4 *!EH> 

Eth E 5ECH1 EAItt 394 «H2F»0I, E^SS ^ tfElfi Sm= ^£ ^»S«31)a- W tfEl 23 

°l if»SK33)2| siOl SOI 3B*PII EIE^ »«*J£SaL >flOI^ 3^(9)2] A|2J IIREiy 
01 SOWKHI H£ £3« ^fl^Q. 

<HI5«EH> 

E 56£ E ?0iiAI EAIt!" W SEI 232] #SSK33)2| ^£2] ^AilM Ll€^ B3E0IQ. £7\ E3 
CHI EA|*J fcfl-E!- &0L £©3(33)£ SS*(»«^)7|- S0I#(3)2J #S£^E1 ohSOII EBSKH ^3E| 
XI E> ?a*(H|»S^)£- tVSW E^FXI ^12 ^S^!EK ^Sf3-(33)£| ^£^2| OhEH^^S S^l-^ 
S0I«(3)2| m 23(29)^ £!D. OIHth ^5S| ^s^(33)0il SiOiAi, tf»HK33)2| 0^ 

EHHJ SOIS (3: m 23 29)£J H[ ^]}j| TB2L 1 23(29)^^Ei £N^£J S0le(3)2J °[ ^)31i TA AMD I Oil, 
TA>TB7F 4!St!"D. S0i#(3)2J 3" (TA+TB)2] ^ Di°^S 1 23(29)°J ^ ^nc 

^115 ^EH2h ^01 TA>TB^h ^Uol-ES ^Sol3. ^3 h (33)2J gE|(H| HJth S2lx| 2ET(^^ 33# 71101 
e a^^OIEHI S-E^IDI^ STIIXI #^§1 g£M9\M, m^tl I2E^ ^El LH^M 2# ^> Si 

1 23(29)011 SufOi ^^ELI^ Ea£!/^ 232F 1 23(29)^2] PN 7$t[M 

i^t 3^iiora, fe^i PNgtr girl siehAis^^i gsroi ^^ohsd. 

<Oil6^EH> 

E 57^ E 70ilAi EAItf ^^(33)21 ^A1IM LfEfyj 33EOID. ^71 E301I EAIt*" Hh2K^ 

0L S0I#(3)£J ^3£S^Ei CHI E^thOI *J2EI^ ^t^3(33)£J g^^Ej ^2 gEI^ WC 

a, i+sw(33) g xii si im^ ^ei^ wd awioh, wc<wD/2^h gmoi^m 

Tcfl B ^EHSh ^01 ^^^^M|, ^°»-(33)H1 tWI *|£Ei= 1 23(29)BJ #^^| 

^ nas on, i 23(29)# ^ ^i\m m&t\ ^mm^ a^e m^ai^e-isj ?\b 2£i 

wm si^ pAh°]^^ ^ si en, m a^e ^'^ m^wm t^^ai^ s^esi ch^^si 
Esir sick 

^Al t^EH 2011 AH ^ , ^CHE NMOS ^^XI^Ei, PMOS M^HXI^Ei AI-OIM ^ ^Eltl~ UEHHSiXI 
*K 3 0I2IQ1IE, D1ISEI £M ^El SSOII HOIAI, SB CH^l MEEI^fih ^El tlM^ AfOll ^ 

EW, &2 «EI 23^ ^ «E| 231 ^gu^ CHd&L 30171- 6.^31 OlifmOl 

^Ell tSSh^ &SE ^^IQ. 01 g^, 30171- 3S t^ei uf2J 1 2 3 Oil ^ SLI 2 
3 SEI Sn§ ^Sl S^oCT SLQ ¥^ ^EH^ ohCH ^ £E! 23^^Ai Olgm^ 2E .7^ 
oKLh 

<ai THii ^ (ai a xii2^eh)> 

E 8~E 11^ £JAI ^EH 2£J 7^1 1 S X1I2 ^ EH CHI 2i01Al£J ^15 ±7$ ^El ggtf UE^ B3E 

OIQK E &~E 1KHIA1 EAI**- M^xl SEJ,SU- ^2 M^xl ^EIM ^gCHI HJ-E ^gOIQ. 

^fl, E SOU EAI*> H|£f ^OL ^ OIS ^°j(HI 2ISH OHU ^SF3-(2)M ^Sofe SIMOXS ^CHI £itH 
*!^, ^El= 715(1), DHS ^^(2) S! S0l#C3)£g 01^01 SOI 7121 fie XISS t*"Q. # 
S0lft(3)£l 3 ^)HI^ 50- 200™, OHU ^3^(2)°J 3 51= 100-400nmS EQ. 

3EI2, E 9011 EAi*m^ BOL SOI 715 SMHI, 2Qim SE2I ^5t(41)]l|- 20ChmgE£J B»Sff42)S 

m^tt iHEiy^ aiAi±^(43)i d^hs ^ei 23e lEiyum, i^°i(42), 



57-10 



^2000-0048319 



tf£>9K41), S0I§(3)2| S0i#(3)E] ZtS&l SSSF£« CHI^^hCl H?!!x|(44)l 

M&lX|(44)S. £g£J £35 ?®(1)0I CHoH 7)£] 4^3 ^05 

oi uisofl, s^ei n\M\mm ±xi gat >> o, Qi 0 i ^ehihial 

£ 12MI EAItt Hffil- SOI 2feE 1 33(52: i 11, 12N %gfi 0|§ * H *F 

ea lhsti so 4 ao. 

CI-gOiL E 10011 EA!t> HfSI- SOL ^^£J ^£ ^2!x|(44) g, U^l g£S £j]AI±M(45)# 

ol aixi^E(45)s ssiai as Mai7:i(44)M nsthasai, soi#(3)s g-sAizj sra Egg 



□SOIL £ HOB EAI^UE^aOL 50Chra SEEJ tftPH g^jsQ, «#2| Eguj| ggsy 0^^|2J 




71 HS£ 1 S^(52)(H! SSS a?il 715 2*11 HgW 4^ aD 



QloL 7I£3 NMOS EEHXl^Ei ^£ S^CHI NMOS MgHAI^EIl «SmH, PMOS MgHAI^Ei ^ 

2 gSWI PMOS EgHX|>.Eil £ BDilAi EAIti" S1 1 *fEH°1 SOI ^ E 6011 Ai EA| 

t!" «2 ^EHHJ SOI ^?£S 21 4= 2D. 

E£L £ 10DIIAI ELMt} «E»K)I Cf# ggg djftl- SOI fi!AI*ra . 

S?!!a(44)S £171 [EH SOL £ 1~E 3MIAI EAI§j- tf AI *JEH 121 ^£(3SPI- ^£ tm^ 31011 4 

Ah »aa ^^)s s» * aa. 

<SI2 92 »B (XII B HI 2 *!EH) > 

E 14~E 18S fe'AI *!EH 22J 7H1 1 B ^ EH Oil aCHA|£J SIS gm!2| ±Ji SEI ggg LFEhtf BEE 
DID. E 14~E 1801I A1 EAItJ" ^£ MSKI SEIfil- ^ §?1^| £EI1 g^CHI 0}g »B0IQ. 

E 14CHI EAItl HF^SOL fc'EI5 715(1), OHU tf»SK2) B SEI5S(50)a£ OI^OiAl- 
fiiT TOSS t}L\, 01 tin, tfEI56(50)g 201AI = S0le(3)£j °[ ^IJIIMQE SCT 

3E1H, E 15W EAiti* Hl-ai- SOL SOI 715 £KHL if±|-H|(41)^ ^Sf^(42)l £*t £)^tl *, SHEiy 
^|A|±^(46)M OF^B^ otO\ ^El S^°l IHEiy 7HEIM tHoj-ZL ^E|=#(50)2| £301 ix#uhE^ 
§2^(42) S ^t^(41)# Oil^FOl s^oj Egii^(44)p S SVD. 

QgOiL E 16011 EAItt Hh2f SOI, ^^HJ ¥^ M2!x|(44) ^'^1 g £ s Eil AI^M(49)M 

01, &IIAI^M(49)S SUIAI STS b=ig ^^X|(44)p CHIg^S^i, ^EI5#(50)M 5#A|& &2 

aetHL e iw EAiti- sol tm^m zmmn, m&si m^xi ^eisf o^i-xib] ^^^^ cmp 

SIEI01I °JtH Hs^(42)°| EgHOT 20FoH3, H #, g»5|-(42), tf»s«41)SJ. M?\m l«^£g^. ^ 
^ ^1-^(31) g| Zl Of^HSJ £EI^#(50) (1 ^2 ^^-(32)01 ^'^£1 ^ 

# 4 aQ. 

3EI2, E 18CHI EAItl- Um SOL 4'EI?#f50)aS^Ei Oflul^^ ^M9\ OiliEl^^ 4'E|^#(51)P 
t^^H^A^ 4' El (50) ^ 01IE|eh^ 4'EIS#(51)^^ OI^OjAI^ ^g^OI gfS*K S0l#(3)g 
Q. 

OloK 7I^£| g-S^S, NMOS Egjxi^Ei 2^? Oil NMOS ^X\±E\m ^StlH, PMOS MSiXI^EI ^ 
^ S^CHI PMOS MSHAI^EIM ^g^^^, E 50ii Af EAI^ flM ^EHHj SOI ^?S, ^ E 6011 Ai EAI 
^ SI2 **EH£J SOI ^ZW 21 4^ aQ. 

<SI3 a5 (93 ^EH)> 

E 19~E 22^ ^A| *!EH 22j M3 ^EH2J Ail 5 «^CHI aOiAIEJ ^AF MEI Sgg UEW E^EOID. 
E 19~E 2201IAI EAItJ" ^^^01 Dg ^^Oil ^SOID. 

^^i, E 19EHI EAI*J- Hh2h SOL HIHZS! ^01 ^€ M^X|(44A)£|- blJ2^ ^01 i§ ^« 

MS!^I(44B)1 ^^ti-D. M^txl (44A)7h ^El^OIH, Mgw (44B)7F MEigOlcr 
01 W, S0lg(3)2j tm^\ <H~J\ fe^i 5>g e?iix|(44A S! 44B)^ ^S^'Q. 

QF^Oil E 20011 EAItT UK& SOL <i^^(47)CHIA1 ^X\(AA^ B 44B)°j ^3CHL M?!«(44B) 
^&iX|(44B)£J g^^OI M?llXl(44A)2J ^S^SCF 511 OlgSKQ aQ. 

QstHL E 2101) EAItJ U\9} SOL ^tf°|(47)l OI-^BS §K3L S0l#(3)0fl CH^ ^El^ Ollgl n^S. 
■^W, ^ ^e"Xl(44A)£j A132J S£¥ OFEH2J S0I#(3)1 5*^^, ^Oil ^°|(47)0I ^SEIOi a 
Al S0lft(3)0l AilTiaH, DHS ^f^(2)£J £301 i»«D. 

QgCHL E 22Dil EAI^ HFStt SOL BOChm §EEJ iff^g gsjsm, l^SJ Egj^ gEISh D^7|-A|£J 
4^^£l^ CMP El Oil 2j*H 1'5^(42)2| £5BW SOhoS, 3 *, 1*^(42), irSFS«41)2J fei*" 
tt«S«, tf»ef(31)(a □ OFEH2J S0l# 3)2\ tf»^(33: B 3 OhEHHJ S0I# 3)01 ^ E -ij^I 
S ^51 ^14^ aD. 

OIt&L 7I££1 ^g£5, NMOS MLHAI^EI (Hi NMOS M^j Al^rEi 1 *}£o[0\, PMOS M^jAI^Ei 
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■2 S«CHI PMOS M?KXI^E11 *g^£S4tl, E -ffll EA|^ 4'A| «EH 22J HI3 SEH2I SOI 21 
^ SID. 

<*||4 SD2 &g (SI3SEH)> 

E 23~E 27£ tiAJ §EH 2°J 3913 SEH2I 92 °iO)A)E] i» tfSI SSS UEH3 B3E0ID. 

E 23- E 270)1 EA| ti" Sg^OI Qg eg?*! * J S(W 2J*J &gOIQ. 

°£t, E 230)1 EAiy 3K>|, 715(1), OHH tf»2«2) Si S0I§(3)££ 01^01X1= SOI 715 

nan, e 240)1 eai*!- ma- iroi. uiasj =01 *e £?!xi(44A)2i- urn** mo\ 

(44E0M SSttK (44A)7|- MEISOIjI. " = M?ilXI(44B)7F SEIgOia. 

01 tU, S0IS(3)°I tmSi i.'^ fe'E^ MS!xl(44A ft 1 44B)£ «gE!D. 

QgOL E 2ED)| EAI*H tiW »0I. ^£ MS!!£|(44B) LH Sttfi *SSO. M3!X|(44A)2) «H)ft 
g£§, E||XI±£(49)C 2HE)a*0. [[FEW. Xl (44A)2J 733 §2¥7|- S>4'5MI ic«m 2 

Q. 

□ E 260)1 EAItf W» IfOI. £11 XI (49)1 0F±35 SIM, SO I g (3)0)1 CH*!" 4' 3ff MSff tStf 
^ SHIXI(44A)21 75)9°) gg^ OhEH£J S0lg(3)S 3tmi-=. &IIXIiM(49)7h fe^OII «gEI 
0) S0l#(3)OI III 71 £12, OHD tm^i(2)°i 5301 icgttQ. 

QSOil. E 270)1 EAIti" bthSf 1T0I, £*S-St§ EI^SKO, g#2| MSISI gSI2h Dl-Stfl-XISI 42°S CMP 
»EIOI 2|*| B»SK«)g ESDW S-0KH1, 3 *, 8*^(42). tf»aK41)21 M7\m tSWS£-W, * 
S if2)S|-(31: ft 1 □ 01-3)5) S0lg3)2h ^2)^(33: ft' 3 OhEH°J SOIs 3)2h A)6t|Sjo S ^ga 
°Jg 4= StQ. 

<H5 HI5 «B «3«EH)> 

E 58- E 62£ gAI SEH 2°) HI 3 §EH2j Hl£ ggOII SiCHAlE) i» g£l SUM UEFtf B3E0IQ. 
°£t, E 580)1 EAItt UHttaOI. £EI2 715(1). DHg #5)Sf(2) ft' S0lg(3)°S OI^017;i=- S0I 7I5 



3EIIL S 59CHI £AI*J- Hh& ML SOI 715 >«FSf(41)a- l'^2|(42)M ^^1- E.mtl «, IEiy 

^ £llX!^E(213)g O^HS u^Oj gEI g^ei IHEiy XjEIM tS^Hl, DHU ^5^(2)2J SSOI hi^m 
$m ^5^(42), ^°l(41) S S0i#(3)M WIS Oil HJtH ^^HJ sggfl (214)« ^St.HlK 

QgOil, £ 60CHI EAlEJ" HRh ^OL H±^(42) ^Oil ^^^^^ aiXI^^(215)M ^^*MIh 01 

M(215)M -g^^Q. 

£ 61011 SEAIt!- ti© BOL EI17;|^JE(215)# D^3£ l'^5|(42) a ^^(41)31- S0lg(3)2J ^ 

m n\mt±°^M, m#(Hi soi#(3)oi Mes«(2i 6)2l b^#oi soi#(3)# s-s^ ^ 

Zl 0I2I°J oh^CHI S0IS(3)OI &£tt U\^m^ Ot^OlXl^ ^ E.™X\ (217)1 ^AjDil ^^tl 

D. 

Zl £ 62tHl SAIt!" HhSh BOL HDP(HgE MEfZD^ CVD ^ ^CHI £j^B ll^uffi, 1^21 

gEISf 0J*^ra9 CM 5 « El (HI 2joH 1^^(42)£J 3 

1'5^(42), tfSJSK41)2| IOI tl^^^, ^th^(31: B 3 OhEHHJ SOI#3)2h ^5|(33: S 

<H6 9£ «3^EH)> 

^e_he U HH^ ^ £A| E^iCHlAi, ^El S0lg(3)g Ollg a 

<7IE^ 

^| ^Al WEH 22J EgliXl ^EI^^^Ai SiN/SiOrBJ 3#! SOle ^> k Oil ^go|-01, ^Ah M 

EI^HJ DHS# tHo^AI^, LIE ^S, SiN/SiO,^ W\m S3 SiN/poly- 

Si/SiOrDi! Hi^ OlgthOi .DHS * ^thM tSSKQ, MSjAlSJ tS^fe ii SQ ^ 

0311 ^EH> 

£ 28^ S ^ h SHJ flAI ^EH 321 SOI =?^2\ S«2| HI **EH3 UEFB 3E9E0IQK 

MM^ 32SQ S^E7h efli- ^HOiSD)^ 71^ S^SJ StfOI £IS(Kil1 
# 21-2 m^°|(32)1 Olgtl &2 ^El um, 71 El- 2 If 2] gtfOI £1^ 51^(7312 5l 

S)°J S^CHl^ ^S[(3I) a 3 UF#2J 1 S^H(12)g Olgtl MEI sm, 
XI1 1, Xil2 5IS2I AF0I2J ^El^ &2 ^^1(32)1 01^ &2 gEI ^fH SiCh 

E*h zi oisioi ai asnsAi. £H ^^^f s^?ei^ sran, dram wihei^ ^^sj sis, 92 a 

SOIISAI DilSEl^ 0I2I2J t|S^ SID. 
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E 28011 £AI# HffiHTOI. 31 SISMISA|=, LH" SIS S! U7\W SIS SOI 2i2, 7312 IIS SI SSI (HI 
SAI=. I/O HUB SIS. OMS.n £IS(PLL SIS, <£± S= SIS) 101 S1Q. E*L 12 SISMSAI. 
EHDIS SIS, DOimai f|S §01 SID. 

0121- 9Q|. tfAl »EH 32J »|1 «EH£. gtlEie BS2| 715^5 fij&2| S**E# HBIol-Oi. ¥S £HSf 
SK31)M SEI2I- ai-S ££^(32)011 S3 MBit ^1X101 A«tt£3*|. 715 ^° Sll 

£1 smSf 23ESJ 18*!^ S17I tit ±» SSI ^51 ?J# 4> °[D. 

a. E 2821 4'A| «EH 22| 15 □ 1-3 4 gft OIS«KM. ^g 6WSK31) 3! S3 £ 

»BK32: 33)S AiejSjoS tlSmOl ±J[ SEIt tfiShCH XI1 1 SIS 5=' 3912 SI Si *Jgtf£S<W| 

21 4 SID. 

<12 §EH> 

£ 29= g 8fS2| £AI "gEH 3°) SOI ?52J °?Ei|| §«2J JO 2 SEHHJ ^51 UEK* BSEOID. g 
71 E901I EAItt tim SOL 8H3 gElt w 2| £ «gg£| S0I#(3B)£J Sf =1)111, *S 

SEIS *SS|-= 7312 fIS S^gSI ¥S S0ls(3A)2J °i ^ISP-E gffll oKD 2Q. CD-SI- Ai, £g 
S0IS(3B)0II «SEI = S>2 #£^(34). E5IIS! §^(5t). 22J(6t) Si XHg SS?(7t)2| 2f = 
MS BPI SD. ' 

12 « EH MAIS, 11 SIS «Sg2| i-g S0I#(33)°| 5} XH2 SIS *!gg°| S0lg(3A)2J 2} 

^JJUSaE Bftl S«*IS?I U SOI, gi'tf MgDxl Wig 521 OlgSKWE. i^g S0IS(3A)W£ «g 
MSIXli ijig S0le(3B)(HI= &2 SS!xlM g El SKA 4= 2D. CO-SI- Al, 15 gfg □ 12J E 10 

Oil EAI*f S§# « W 21= «2| 15 »g°| 2?ef£H ESoKH. S3 gEI S! ^g gEIM 
^g S0lg(3B) S S0ls(3A) 6MIAI «ir ^ 2iP. 

E*L »3 SSL ^S SEIOfl 5?t| SOL 715 a« 2§0I fi?EI= 7312 sISS!, I/O tUffi SIS. 01^ 
SD SlS(PLL, Si), EWIS SIS, DOILHSJ SIS SS S0IS2J 5| =«& =a?o g 1 

201 Uffi&etOL 3 glHIAlE a 2 ^EH^ 01X1011 ^2.D{, SS SISOflAI= ^ ?10ll 2)5H 25 ^ 

<»I3«EH> 

Ett, ^Al «EH 321 X113 SEHSAI, kOI* &45SOI El^ I/O S1SU RF SIS2h OB SIS2f£| SSI- 
^! CHE ^ i>2^'-(32)S 01 £HS gE|g *SSffi, C|g ^g°| g£|^ ^S|(31)l Olfi*^ 
SIM tS^£SAN, LH^ SISLI- itOIZOil eft!" Olfe^SIl SIS0il°l iOI^SJ S*F# gOOAt. 7I»^° 
ESS Sift Sit.^S 2|7i||*.H SOI ?52| &ESII ^ °!Q. 

«^AI §EH 4» 

E 30 S E 31S g g«oj ^Al «EH 42) SOI q»52| gt-EHI &XI2J UEFtf B2S0IQ. E 

E 30 5! E 3is 2|2|- ^'Al SEH1SJ E 32J A-A S B-B B2WI O . 

fe^l E90II EA|*i- tim ^01. ^SJ= 715(1 ), DHg >+Sf^(2) S! S0IS(3)»S OI^CHXI^ SOI =?3.SS 
.SaM 2iCHA|£| S0IS(3)2| ^ MBXIiH «S S^S sfe^Ofl g g^OI «SEPb ^S Sil 
ef(71)0|| 2|$| SSISQ. 3SI2, NMOS SiHAIiEl AWIg SSIShS ^S ^S|2f (71 )2| o|§0C p§2| S 
EltfHff S2|(61)0I §«EIH. PMOS SSIXIiEl k[0\m SSIofe ^S i*»BK?1)2| f S^WI n^S iS 



01 ejgsra 

Est. E 310)1 EAItH um SOI. S0IS(3) S°l 1S|^'SI= ge<(61) Al-OIOfl SD S2?(10)OI S«EIJ2. 
SCI Soltys oi SS ^ MSI4'SI= ge? (61)011 SoE SiO. ZISII!. #^^ §3S|(4) gog ^SS HH 
dS(25)S. #^ 19SK4) S01I ^*IS apg)qS(23)i g^B SCI S2}(10^ S7|Sj£S S§§D 

012-h irOI, 4'AI «EH 4£) e7Ei|| §*|^ ^S|2|(71 ) OKHS **2EIS MSI^S|= S^(61. 62) S 
7F e^gflOl 715 film TilSAie ^ 2iQ. 




E 33- E 37S 4'A| «EH 42| &Ei-|| &S|2J 15 SSOU 210IAI2I i» SSI §§8 UEFti! 53E0I 

E 330)1 EAIt!" tim &0\, 4'SI= 715(1), OHH ^S^(2) S S0I#(3)°S OI^CHAI^ SOI 715 
§ m%t MS.S. tm, SOI 715 &KHI ^ShS,«-(41)2f 1SI^(42)S ^» gsjtt k. SHEiy^ ai«^S(43) 
M OI-^BS SKH SSI SS?# IBEiytm, 1SI^(42), £^°|(41), S0lg2J 3Cls^g 5^AI?1 
MS!X|(53)M ^ ci^Q. 

3EIH, E 34011 EAI^ titS.1 ^01, 33011 MEI^EI5s(65)t ^ ICHS 1> £ 25F7)I §1^ ^ E 
3S0B EAI*r -UBf ^01, S&i3:l(53) S. ^'^M g£i MA1^M(66)# «goh01. aX|^S(66)S 

S= S?SX|(53) LHHJ MS|^S|=#(65)1 (HISSF01 HI7i*^S^, M?S5c|(48)S 
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□SOD, E 36EHI EA|?> U\9i BOL Mgufl 0HS§2| S|S!*«2, *«£| egxi gBI^ 

D«W33£| ^g2g OvPflEKHI 3oH fl»SK42)£| ESJKI SEWO, 3 *, SSPK42), tf»SK4l) 
2J XPJB S»£3JW. KltfEIS g2j(67) 3! 3 LH^Oil tf»SK6B)3f S3 AHf°f(32)0| fi 

eh^o^ qi^g 21 ^ SID. 

35112, E 37CHI EAIt!" UfSf BOI, gE|£E|£ g^(67)# >+»AIS££*|, £f»2K68)» BEIfilElff S 
3(67)01 S^^^ OI^01A| = ^ £+»S>(71)]2L tfSHXI SHAI 5S£J- MEI^'EI^ 

61 (62) CHI 2|*]- ^£ SEI S«»D. 

SEI2EI5 33(67)2] ±m §E?> SOI ft (3) £WI #»^(70)SQ £71 [ffl£(Hl, S0I#(3)2| £ 

3» sEI^Et^ 2361(62)2] S£W ATOCHI SStl EW^ «?|, A»»Bf AIM i^f^ 53 

[HI 2]SH Til 01^ 3^(9)2FSEItfEIS 83(61)01 3# ^AllT ^ SILK 

OluL »B££, NMOS SBXIiEl NMOS MS!73^Eig S35h]2, PMOS MgHAI^Ei « 

£ g30il PMOS MSHXI^EIt fi£&££-W, E 32EH1 EAItt SO t gg £ 2JD, 

«£A1 ^EH B» 

<»1 ^EH> 

E 38^ fi gfwo, 4 i Aj ^ EH 5 oj so, g-xjoj ai §EH oj UEfyi P-SEOIQ. & 

71 EEOtt EA|^ HF2f ML tf£|» OHS tf&s«2) SI S01S(3)££ OI^OiAl- SOI =?ZS] 

SxIWI SOIiU£| S0lg(3)2| 2> MSHAI^Ei m#^Oil 1 g30l 

J983B2KDHB #Sf3 2 §01 HeWS SSMOI feTS §33: 75)01 2|ol"SEISQ. 3EI 

J}, E lOUi EAi*]- 4'A| §EH Oh D^WS, NMOS MSiAl^EI ATOM gE!u|~ *IS2M3-(75)2j Si- 
ft Oil Fg2] 1 g3 (H)0| ^StiH, PMOS ESHAI^Ei MO\W SEISfe »S3BSM75)2| oh&CHI n^EJ 
1 g3 (12)01 ««HIL NhDS hehxI^e-J, PMOS MgHAI^Ei AhOlg gEISfe *1S3!^3(75)2] mftOil p 
^oj ^ g c* qi n ^oj g 390j| Ai^ *HJ)j| EAI^hXI SS)0| ^SSD. ^ItJ" S g^g 4'AI 

SOI S^, SO IS (3)2] °| ^]J1|^ 5£hn §E5 SFTii S^^F 2,10. 01 01, ±K[ gEIg ^ 

12] >l^^ 31) OhEH Oil ^£EI£ 1 g^OI SSm «^oHl, SEH ^ gEl^hOIOI: V 
MSIAI^Ei AW! Oil ±1 ^a?f SiQK 

HEiU, 4'A| SEH 42] ^11 ^EHQilAi^, ^ gE|g£S 73°SM^{75)e Olgtm 2^1 LIU °CHL ^ ^ 
D. 

73^2!e^(75)^^AI^, DHU ^1^(2) §(HI 0|g£l= ^El^ ^t^(HISSMOI 3.9-4 §E)2S 
m±D\ ^l^|# Olg^SAH, HISSSOI 3KE2J SI 0|g§m 2iCK 

<?3I2 *!EH> 

E 39^ tfAl ^EH 52TSI 2 ^EHM UEKS BSEOILK ^1 EE? Oil EAI^ UW S"OL E 382] 73°*! 
g^(75)g EH 43 o TO, 7^°2 #^(76)21- 73^21^(76)2] 7^3 H ^3011 ^^£1^ £E]^ ^^-(78) Oil 
2JoH 4:AF gEIM t2£l-H 2D. E, Qg E 38(HI EAI^ ^||1 SEH2F Of^AIOID. 

DI£F &0L XiS2M^(77)2] ^ =3011 4'E!5 ^t^(79)g ^^fe 2§, tfElff( = a2! S^B, 
^ g^6, m g^ll, 12^)2h2j Til ^ Oil 45^!^ ItHDIU 7113 2§F2] ^1 S,^^! ^Mt>U\ UH^ 
DID. E, ^EI5 ^11-^(78)^ ^ tf»B0IU CVDg# Ol^tTO ^£^LK 

E 40^ filAI ^EH 52] 7HI3 ^EHs LhEI-tf BBEOIQ. ^71 E^Oil EAIt^ U^h BOL E 382] 73^2 
M^(75)l EHdSTO, ^^21^(77)21- ^2M^(77)2] ^3 Oil £EI5 ^^(79) Oil 2]^H ^ 

Al- ^El# t«SH2 SICK E, E 38CHI EAItt Xil 1 ^EH2h O^WOIQ. 

0\9} ^OL Ai^2#^762] ^30il ^EiS ^S^(78» ^^fe xHy ^5 g^(7)01 ^XH^!~ 

^9 ^2] ^E|^(E£il2] g^5, ^ g^6R2] 7112 CHI ^3>]^ ^^OIU 7119 2§F2] n^tl 

«^AI §EH6» 
<SM ^EH> 

E 41^ s g«2] ^Al ^EH 63 SOI ?221 usa SMWI 2EHA12] «|1 ^EH2| ^21 UEI-tf BEE 
OID. 

£91 ESOfi EAItJ" HI-2I- SOL 2| ^Af AhOI^ ^3^1(4: <gg2] S3 ^ ^^^13 2 ^^U[~ 
^^E #^ ^ESj- 4^.UE|-^Q)0il 2|^H MEimH, SCI g^OI El^ 2^ g^(80)# OH Si i^sF 
°U2)2] ^#^Oil □ S0I#(3: E 41EHIA1^ EaiS g^5, g^7)2] £F« Ol 

gt,^^^, 271^1 ^7111 SAIoHl SiQ. E, S^(80)2] E2^~ XB^ ^« g^(7) 
HF D^FAIOIQ. Et_N E 1 S E2£f 0^FA|2J ^^Oil EHtHAi^ E^*} «1 ^01 H 

0I2F »0L »|1 SEH2| tfEH g^OI 3^ g^ g^(80)l S0l#(3)0| QHJBt. QHS ^ 

2|(2)2j ^S^CHI ^x|§«^| [IH^OIL 71I0IM £R(9) ATOCH! ^OiE S0I#(3)2] ^=101^2] H*m 
1 ^XIW 4^ 2QK D. 1SK AIM Til 01 M 2^(9)21- g^ g^(80)0| B^QH ufe STHlgg 
»4!«W aiQV ^ SEf. 
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<fl|2 ^EH> 

£ 42- S ^g°| tfAl %BI 62! SOI ^5°) &ESI 3MO0 2ICHAH21 12 t!EH2) UEftfi BS£ 

□ID.' 

mot ami m?*JFH°l BfCja »jr|i= =aioi gs(5s) S Si 23(6s)s S0ls(3) g-g^tHI If XI «g 

° «/S!^i laVi ii(5sfSl ±± giftS's* (80)01 U sh* *s suit ot 

£ 43- E 45E 23(60)01 El= SEIgaS g3# SSSfe 339 5H^^°^ UEhtf 33E0I 
o flj E 433)1 EAIttHHUTOI. £EI5 OH ^ ^(2) S <3)£| O^Ci Xljr SOI ?| 

mi sof^ffi dhb §s&(2"oi feisTa* soii(3)oi **oi ate we * 

nan e 43Hi EAitmairoi. ?s^(94)on ma^ast dhb«£S*. 2^ ss.(80)§°i la* 

El 5 33(61)8 ««£]•□. 

<xpi as 

E 46 ~E 48£ 33(80)01 £|£ gEI^'EIS ^S^= □ 12| MQ :?fla|£S UEF 

yj h-pjeoiq. 

oAi c 460fl £A|*> H(Sh 1T01. SOI 7IS2J SO IS (3) 301 035 4B&SK91) JB B»^(?2» 

la Sk solicsS: la§ sfeoii) I las ii^ta «n ^ aaa a»e«93)« <ss 

-ipiti C d-JIHI C Al*> SKI I £3 = 3£f5M92) S =^ £32 I't^(93)S D^3g *KM, DH 
2 a j&p>r 2 3| S|E offlk tSfil S0?4(3)er 013°! OHU »71*raAI. 

lift(3)oi ( fiSoi zmm $£m *«mhb tfsktasi 3**1 ra£3«. ^9*(94)it 
« otiiyikS: ^^9%(94)S 1 eatfafs mssia a* s^cooisi sa^as S3(8i)# «s 

nisi- q: llfHI =»3I- i/01 E?1IX|(HI ^tJ5[g DHUoh£ 121 SSM ^^21 ^» tig g 

llll^i rtt«S£S«l. £ «r§§ £ 42011 EAI^ S-^SD. 

<SI2 WIS 

E 49~E 51S (80)01 El= MEI^EIS S™s ^SSFS □ 22) ggl UEKS B 

SEOIQ. 

°ai omi WIS — E 46011 EAI*H tim STOI. S0IS(3), ^3= tf»eK91) 9B «35 1S^(92)1 IB 
S01I fe r a? S'tieK93)S ^«t>Q. 

-iPin t= aemi cai*k u^t ani ^El s 6'S|-^(92) S! ^aS ^Sh2,"-(93)g Oh^SS SI-01, DH 

ai*raw A01 safe Si-me *»bk2)si **« aw£s«i. ^a^(94)g ^s^q. 

Q«M £ 500)1 EAItmHUTOI. SOI* 0)3 kl^ 0I3£S^E)2| SSCHI «H| 03 

= §tjet(93) OtEHOJ (MEie?^ SS#(82)g ^St-Hlh 

m§5 W*re2)S tatfas «3(83)os oi^oixi- 2^ 23(80)1 as^ ^ 2iD. 

IC^ks^, E 4U§ E 42MAI EAlt! ^S^h ST^SD. 

mr*iFnei ^z- mmtna ss=(82)i si= Eaei 23(5) =s ±± S3(6)a nu 
%^(7)M w 1 a«ilttar Salias seT(B3)ara 7)ai $m ^ sich. sstt s 
5i5 isi 21 ^ 21D. 

<«I3 ^EH> 
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E 52£ £AI ilEH 62| SI 3 SEH s UEKd! &3£0ia £71 E32| £ 41CHI £A|*J 

3380, SCI 2! E -tiM23, mm 2^M24 S HH2S22, 251 J92|*JD)S*E1, £EI£ K DHS 

a^5|(2)i 3dhh 21*1 aw asiaa eraig tf *, ah^s oiaw ^ei? ?i5K90)i stwi?i 

12, S3(BB)g 53 CHI ^?£OID. dfEfAL gEI2 ?IS(90), SZT S2J2K4) ffi i^SS 

g3(E£ll2! 335, ^± 336, XH£ §g 33? OI^CHAI = SOI £!P. 

7313 «EH= S2P!£S 2^ 33(86)1 SSOfl SS*MI EDI US OIL «2 §§0| gOI^CT SQ. 

<BI4 ^EH> 

E 53£ 4' At *EH 621 H4 t^EHM LhEFtf 9SE0ID. £21 ESOli EA|*t UW 1T0I, DHU £+»BK2) 
1 5h#^fCH £14 33(87)1 ««SH2 SID. Off 72£ E 41011 EA|?> XI1 1 ^EH 9} D^fflOILK 

OI£f BOL H4«EHfe, DH5! tf»HK2)B 5B8HJI 2^ 23(87)1 t^f^l UflSOiK Alfl ft 
El? 7I5KD£S^E1 2*11 Hgg 4 2JD, 01 [[L E 54CH! EAIti" tim ITOL 33(87) *«S 
flg CHI § (HI 3fll DHU £tt*BK2)2| g««0| 93^(89)3, EEfOI OflSOO 2|«l 7FS Bf«f£S 

Si^EIAI 8PI DHU #£^(2)1 ttgg 5*^(88)011 £JtH ^x|^ SEI6SEI5 § 

1 DHSSKH 24 33(87)1 ^gBFS, ^2 A|2j B*f£| 3XW3AL DHU 

£^3(2)1 24 33 (87)^ 31 ^ SO. 

«gA|.«EH ?» 

E 63£ H SS2| £AI ^EH 7°» SOI :?2£| &£fl| SM2| BEI 332J fiTII SB £3g2| IS 
EDID. #71 EE? (HI EAIt!" UF£h IfQL CMOS M@!H£Elfi t*Sol~ g^, nl g 3(1 04) LHOfl 
PMOS 33(101) K PMOS SD 32] (102)01 £x|EIH, ^ nl 33(104)^ P 

33(EAimAI »g)Oil NMOS Ifg 33(111) S NMOS MP 33(112)1 ai^h^o^ g*|Ei^*£ 

01 BBrai DID. 

ttS. 4'AI ^EH 2£J 7H13 ^EH(E 7) gOllAi UE}\* ^ ^El 33011 SJtH NMOS, PMOS AhOIS ^El^= 
2^, nl S3(104)ih ^El 3301 ^m\ll, ^ ^E| 33011 3^5h01 gEI 3 
301 m«SD. 

OlEitt ^tr M£l 33# Olg^j- ai-Ex-ll aiOIOf^ £J ^JlOlOhS L1I01EH 01 g 

CQ-EhAl, &2 SEJ 33S OJ^hSJ ©~®CHIAi LfEftS ^gS ^tS^^AN 4^ 21 Q. 

® 1 33 LH §S£I^ PMOS MS!7a^H£|- 1 33 ^Dil SSEEI^ NMOS M^HAl^Ei^ 0|^01A|^ CMOS 
□ Hmi^^J W\ CilOIES 3^Q. 

© aw boibm ai' a XH2 hos m?hai^eihi ^g 33(fmos ^ 33 iou pmos ap.aBi 

M S « 102, NMOS 33 11K NMOS gj^M 33 112)1 ^g^Q. 

® #21 2h?i 01 01 BhCHI SiDlAiHJ ^ 331 ^ ril 33(104)£^Ai, nS 33(104)2] S3 
(HI, &2 ^El 33(105)011 £g*HIL 

J\Q nl 33(104)^ NMOS 333U PMOS g31 ^tY= 330121 UU^OL nl 33(104)1 

3? ( ^o^ ^K31 ^2 ^E| 33# ^S^SAN NMOS eshx|^e1, PMOS ^SHXI^Ei AMD!! ^ 
Ei^ h 4^ 2^D. 

E 63EJ 01l(HIAl^> ^ nl 33(104)S] HAIEI1 ^2 £EI^ . K| ^ W/2CHI A1 2bH 
AhOI^ tra, 21^ HA1EIM ^ W/2CHIA1 LH^^S ^QAI-OI^ ^StJ-Sl^Ml ^ ^ g 

3(105)1 «s«a 2lO. 

Q\9\ ^OL 1^2J CMOS ebhxi^eIS fil£ol~ 2f71 LilOlE^ 1 33EJ BWOil ^El^ ISCHJ 

7\2itm *™ tfEl 331 Xh^ 4^ 3D. 

SE§_L ^ £E1 33(113)1 PMOS #S 33(101), PMOS fiP 33(102), ril 33(104), HMOS 

33(111) S NMOS MP 33(112) 0I2IHJ g^CHI nl 33(104)CHI 2^&KH ^^EIEI ^ 

^2 MEI 33(105) il ^ ^E! 33(113)£^ OI^CHAI- ^ti" ^El 331 $ 

SD. 

«^A| §EH 8» 
<EHxlg 

E 64^ EHxIS ^SgSJ flSEOICL &?\ ESOI SAIth uef STOL PMOS 33(131)011 NMOS 
33(141)01 °"So^ CMOS ^CHlAi^, PMOS 33(131) LHSJ PMOS ^ 33(133) S nl 33(132R 
NMOS 33(141) LH2| pi 33(142)011 2JSH ^S£l^ 2145 UfOI#EF M^jAI^Ei TOL NMOS 33(141) LH 
EJ NMOS ^ S3(143) Si p! 33(142)2^ PMOS 33(131) LH2J nl 33(132)011 Ej^B ^^E|^ 71^ 

n'MP SI^M 33(135)^ nl 33(132)°1 73^ S£ R11HF #^fi 7145 HhOlMEl- MSIXI^Ei T1EJ BflOl 

^Wl S^EITil BD. D^WIS, p 4 MP ^i^E 33(145)? pfl 33(142)Ei 7at> K R121 «n 

7I« BHDIlEf M^HAi^Ei T2E| WIOI^Oll S^EITI BO. n 4 MP 3^ 33(135)^ ggi VcdHI 

flSEIDI, P + aCI gj^!^ 33(145)? gAI 311 VssOll SSSa. E, PMOS &5 33(133) a NMOS & 
£ 33(143)£J S^'^011^ 71I0IM 3^(134 SI 144)01 -g^EICH SID. 
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Oil 7145 HKJISEI- MaHXI^EI T1 K T2CHI 2|tf 71*5 Ai&^EI :?3i:^ *«S£3fl, bcOI^Oli 2|tffl" 71 

a aiei^ei^ s ^eh y\ as 23 asr vcc^^ei sxi am vsschi ^« sB^samsiTii aon *i- 

gbjog EHxIS OEWfe inOi*^ B*B! EWS^Ei 1012^ SOI. SO. pfflAL £ 6S» 



g3(106) 5-' B*3 PM0Sg3(116)£ tfEl 33(107) S &EI 33(117)011 A1 S3 

^£ SEItlCH SID. 

o.^e* go,» ojgg* BjfflLI- 32 £|SB Sgofe 33# °J0lt]-D. E 66^ fl3°| SBIS 
LlEhi! fflSEOO. #7| ESCHI EAItf HIS} SOL iis INI 4^5!™ EW PIS »tf 

R1 SB R2M Bfll bHHi(122)21 SB?* Ml S^EIH, bHffl(122)2| #^*7HH^ EW P2M 
S^HDL LH^ EW P2S^Ei LH^ ^2 S0OI S^£!LK 

fije| MS £13(121 )£■ PMOS eehxj^eI Q1 B NMOS MSHXI^EI Q23 ^£&IH, PMOS MgHXI^EI Qtg 4 
^ a TliOIM^h 32" VccCHl S^EIH, EEHE'OI XltJ RL R2 AKJI2I irE NIOil g^SCL NMOS 3 
LHXI^EI Q2= ±± 5! TilOlM^ 371512, £31°! 01 irE NIOil S^SCL 

Wffl(122)^ PMOS E^jXI^EI Q1L NMOS MSHJI^Ei Q12WI 2|« CMOS S! BBS ^SflQ, PMOS M?H 
XI ^Ei Q1L HMOS M^XI^Ei Q122] 711 01 371- H^*, EM 5! 01 W^¥?t SQ. 

01 SISMI-OIIAIfe, PMOS 3 73 Q1 S Q110I PMOS g3 (118)011 ««£Ij1, NMOS MlijXI^Ei Q2 ffi 
Q127I- g]B3 NMOS g3 (108)011 §S£!Ch 

E 67£ £|3£j gaiM LfEI-yj fflSEOIQ. #71 ESCHI EAI*> U\2\ SOI, LH^ i!2 SIS ^&t\ 
= LH^ EJ^ EW P3£ bH ffl ( 1 &'»^0« S^HDI, S3 tfffl(123)2| ge^3*H gCHX!^ 

21^ ew P4i- mn &± outsai ^^^lk 

^ bHffl(123)^ PMOS eehxI^EI Q13, NMOS ^enxi^Ei Q140U ^oB CMOS °"hHE1t 7«tFI2, PMOS ^sh 
Xl^Ei 013, NMOS ^SHXI^Ei Q142J >{|0IM7h EaiSOl #^^7h 3D. 

Si fl£(124)£ PMOS ^?HXl^Ei Q3 S NMOS ^^Xl^Ei Q4^ PMOS E^XI^Ei i 

^ ^ }j| 01^71- S£J VccCHl g^Elffl> EME>0| 21^ EW P4CHI S^SD. NMOS M?HX|^:E1 
Q4SI ±± SK TlOIS^h SXIHIl, HS12J0I £1^ 0^ EW P4EHI S^SD. 

01 HSMWIA-IS, PMOS ebhxi^EI 03 9" Q1301 PMOS g^ (119)011 **£5\J1, NMOS egXI^EI Q4 ^ 
Q14?^ EJa^ NMOS g^ (109)011 ^SSQ. 

OI£f 1TOI, 4'AI ^EH 821 Xill *!EH=, EHxIS ^4^01 457171 ^IS EJ#^ NMOS g^(106), PMOS 
g^(116) AF0I2J SjOlE 3711 2^ g^CHI ^ g^(114)# ^^^^ ^3 gEI^S^l, 2Hx|g 

Et>, ^Al ^EH 62J W ^EH^ NMOS g2j, PMOS g^ A^O|2] 2 g^CHI ^2 ^El g^t gSltfe 2 
01 OHJEL NMOS g^, PMOS g^ 21 S^(H1°^ ^El S^(114)# 

EHxJS ^^i il^££ 2|^raAi tl^ ^^!2J gCHs £l±t^£^ ^ 2iQ. 

<3B2«a> 

E, Eit^ NMOS g«(106), PMOS 93(116) AH3I2J ^E|^, E Bffil- &OL NMOS g 

3(106), 2^ PMOS g3(116) AhO|2J g?tl ^ g^OUE^ ^^loF^ 0I2IQ11, E 68CHI EAIt 1 " ^12 SEH 
2h ^01, NMOS S3(106) PMOS g3(116)# ^Stl MEI^E^ ^ ^E| g3(115)# 

^^5f01E 5Q. 

e^, nmos g^, ^m 1 ?* pmos g^ Ami 2ioil ofe^zi m^, uxii h fi^ xmi^ iroi 

tl^ AFQIOil ^ g«g 2E 4S^SQ. 

<»13«EH> 

E 69^ 4'A| ^EH 82J M3 ^EHl UBH! flSEOID. #71 EH (HI EAI^ Utffl SOL NMOS g^(£Jg 
^ NMOS g3 106, LH^ NMOS g3 180), PMOS g3(S#^ PMOS g3 116, LH^ PMOS g3 190) A|-0| 21 
OIL §3(S#^ PMOS g3116), LH" ±\£ g3(LH^ NMOS g3 180) AhOlE ^2 ^El 

g3(110)££ MEIoffi 2Q. 

X-JI3 ^ EH Oil 2J^L 7^1 1 S ^12 ^EH2J 221 21 CHI . irOI£ ^T7I ^|g S321 gt>^# LH^ £l 

£ S3H£¥E1 ^Stl »E^ ^ 2!Q. 

«tf A! ^EH 9» 

<HI1 ^EH> 

E 70^ S ^ h g21 ^Al ^EH 9E> SOI ^2j ^E5HI &X|2J XHIl ^EH2] S3 UE^ SSEOIH, 

E 71^ E 702J A-A ^^i U-EHS &SE0ID. 01 M E3CHI EAIt? UHZI- SOL NMOS (MgjXI^Ei 
^S) g3(126)HF PMOS (MEHXI^El §^) g3(136)0l EigufOI ^XIEICH 2iQ. NMOS S3 (126) LH Oil 

^^>2J 71I0IE S^(129)w NMOS §3(123)12^ p 4 fiLI S3(130)0| ^g5LIH, NMOS 

S31282J ~Z\W ^ MEI g3(127)^^ lEIAifOl °iD. 

tTS, PMOS 33(136) LH Oil ^2J TiiOlM 2^(139)# PMOS S3(138R nSP g3 (140)01 
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««HH, PMOS SS g2j(138)2| **|S MEI 33(137) S! gfS £EI g3(120)0« 21 « sbuuwi 
oiQ. gEI S3(120)S, HMOS (126)2}- PMOS g 3 ( 136)^2] 3711 5»2| PMOS 33036) LHQU 

A12J TilOlM 2^(139)2] PMOS &g g3 (138)S£^E12j #g ^gOil gXlSQ. 

HEW, NMOS S3(126)2F PMOS 33(136)m£l 3711 g3£, £ 71M EA|*H Hh£h STOL HMOS 
S3(126)S £^3(54)^ 1 g3(169)CHI £|t> «EI g3(127)QilA| ^*|» t(£IH=H IHtL PMOS 
S3-(136)g tt»3(54)E.KH CUE SS «£l 33(120)(HI A1 ^?|2f SEISQ. 

Q\2\ IfOI, NMOS 33(126)DD£ S3 *3 33^ 33, ^£ «EI 33(127)g flfltf 

A^°t(54) m°l 1 33(169)1 mtrH NMOS MS!AI^E12J 7|g- a«2| Hgg ^ SOI W « 
o,^| [[|=DiL ?ie ¥S MK7I- £*J- NMOS Mg!71iE|21 715 EifM Elf^S 3Hlf ^ 2JQ. 

215 22WNM0S ^Al^EiCHI U I So KM PMOS g?HXI±E1£, ^2J B^W g 

El g31 SSSKBE s 2jg*p£ an, NMOS 33(126), PMDS- 33(136) AK3I1 S3 »E| 33(120)011 
2JSH §3 ^EimSAIS*! fe2! «H£I^. £12, SlOlOhSOil CUS^ SJ= 3^ SWI S^f SQ. 

<«I2*!EH> 

£ 72= ^ W32) £A| *!EH 92! SOI ^£2J S!-£fl ^x|£j 7cfl2 ^EH^J S3 LhEhtf Bg£0|2, 

£ 73g H 7221 B-B ^ii UEItt! E^EOIQ. 01 fi £3 Oil HKI- BOL p"«2I 1 

33(169) LH CHI §g£l= NMOS 33(126)2K n"*!2| 1 33(179) LH CHI «S£I= PMOS 33(136)01 2JS 
oFOI flXISQ. 

NMOS 33(126) LH CHI ^4BJ 7II01M 3^(129)6 ?>£ NMOS SS 33(128)01 fflSEIH, NMOS »g 
33(128)3 ^S|2J CH^Mt &3 S£l 33(125)££ SEWH S!Q. 3 EI 2, 7110IM 2^(129)2] *)■ 
«WPMOS 33 13SHh eHJ*)2| Til 01 M 3^(129)2J E^& ^ ft El 83(127)011 AJ i££|£h ftElsKO 
SiO. 

£ 73011 EAI*}- WOL tt»S«54)a- ^^^(54)HJ OFEH^Oll 1 g^(169)(HI 2\M *g tfEl 

g^(127)# ^^mil SiQ. ^El g^(127)2J 711 01 M S^(129)£J ig^fiLE 3 

□ 73£J 5^), ^QEh£(£ 73HJ ^^) fQ, £E^, 1 g^(169) LHHJ &\ TilOlM 2^(129) 

°J tt^^ ^etHl p + aCI §3(130)01 gx|£!Q. 

t.^, PMOS g^(136) LH Oil >1I01M 2^(139)# PMOS g^ (138)01 ^^EIH, PMOS 

g^(138)B| CH^t &2 ^El g^(125)(HI MEI^OI SiQ. HE1H, NMOS g^(126)2h 0^ 

XIS, TilOlM 2^(139)°J ^(NMOS g^ 126oU ytH^)EJ 71101^ 2^(139)2J ^ ^El g 

^(137)(HIA1 ^?I2^ ^EimH SiQ. itt/ ^ g^(179) LH2J ^1 XIOIM 2^(139)£| m ^5CHI 

n'.fip g^(i40)oi «aaa. 

Dm BOI, ^'Al ^EH 921 12§EH = , 711 01 M B¥l SEI g^WI £JtHAi ^Eltffi, 71101^ 

2= Oi-EHOil S^of^ X»3 g^2F ¥g «EI g^HJ 1 g^OI ^^o^ W/ ^ ggj^ 
^Ei g^sj ^15 2^11 H^V: ^ 2iQ. 

NMOS g^(126) S PMOS g^(136) ^^l^l CH^# ^2 ^El g^(125)011 #E1AM-0t Si^ 21^, PN 
g^- SSJl S-^AI?l^i EHxIS ^^-01 ^571^ SSI »E»K7| WWAIOID. 

«tf Al ^EH 10» 

<7ilM ^EH> 

£ 74^ & ^-g^J ^'Al ^EH 10°) SOI u^jtll Sxl°l Sill *IEHH] UEh^ SS^OID. ^ 

7\ S3 CHI £A|*mfffl- BOI, NMOS^S g^(128) LHCHI 7H0IE 3^(129)01 NMOS.Sa 

g^(128)2j ^^ICHI ^El g^(127)# ^XloQ °AQ. £Eth ^El g^(127)2j 

Oil MEi^OI p' MP g^(146)l gximn SiQ. £ 101= Jr 742i E-E UEhtf E^E 

OIQ. 

«HI g^(127)^ £ 10101 EAIt-»- tlhSh STOL 4+»SK54)a- m g^(169)HS ^^tlCH 22, Ol 
^ g^(169)g NMOS^g g^(128)CHI iH^ g^^ S^hCfi [IflSWL hiOI^U £H 

gt> p l ^1 EICH SiD. 

HEiLK ^A| ^EH 10°J W ^EH^, «EI 321(127)01 p 4 MP g^ (146)01 ^^£101 Si 

7\ LIH^CHl, p 4 SLI S3 (146)1 SAI Eli^tHl HSuh^ €2] 71^ Hgt tS^S^, DS 5lS 
S^E12J gt, F S 3XimFH, 7\B E^g^HS ^ 4^ X01, iOI^Lh EHxlSOll CH^J" IW£M HTll V 

6S-AIH 4 HQ. 

OIE^ ^^2] ^11 ^EH^, kOI^S2J £|S SI^^^Ei JxOl^l XFE^Il &IS M^l 1011 

^Jt^hQ. E, PMOS S^2J S°CH1^ ^ ^El g^2J ^?|# n 4 2J £Q[ g^CHlAi MEWOI 
£13, DfS7WS| SICT ^CH2Q. 

<73I2 ^EH> 

£ 75^ S ^ K g2j ^A| ^EH 10EJ SOI ^2E2J "^^l lTx|2| 7^2 ^EH2J ^Sl UEFtf SS£0|Q. ^ 
7| ES01I £A|t> ^OL NMOS g^(151)If gjgq PMOS g^(152)0| SigthOI ^g^Q. 

NMOS g^(151)(HI aOI/d, NMOS &g g^(128) LH CHI ^42J 71I0IM 3^(129)01 ttSEIH,NMOS 
S-^ g^(128)2J *?|Oil mZiWW tfSI g^(127A)g fi*l*U2 2D. SEI g^(127A) 
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£1 5*1011 laWD) p + SCI §3(146)1 gximH SiCh HEia. P*SC| 33(146)011 taWJI £ 
El 33(127B)t gXmH S!D. 

o.^bi PMOS S3(152)CHI SlOiAl, PMOS »« 33(138) LHOfl 71I0IM 3^(139)01 PMOS 

ll 33(133)21 5*1011 U^WSl ^£01 MEI g3(137A)g gXISffl 2IQ. E*L *S tfEl 
S«f137A)2| 5*1 CHI MEW01 n* SCI 33(147)1 HP. 33 H, n + ML! g3(147)0il SEW 

Ql 4^ S£l g3(13?6)§ gxloffl SID. 

auHHog o,^^ AiXIU k0l£2j StfB S»£S#H BT£ 3-^ SPI HI SOL HHxIS £ 

oi D koi* Lusm soi^ sol «ti sfiwsa. 

tfAl ^EH 1CEJ X1I2 «EHO0>d£, 983 HMOS 83(151) S Bge* PMOS 23(152) ZR2| ^£ SEI g 
3(127A 5.' 137A)M p" MP 33(146) S n SCI g3(14?)££ gEIWfl S£S«, A1AI2J 3**££ 1 
g«2j #£oKH EH^IS 321 3H» 4= SiCh 

92 *fflW/d = , NMOS, PMOS ■»« 33 2*111 SCI §3CHiAl §£■ UBLHHXia, NMOS g 

3(151)3*3*^ PMOS 33(152)^ 3* 5» 330L 301E SCI 33# «M«a, EHMB ttSOlU 
irOI* LHSS CHiz SE £St 5 31Q. 

«tf Al ^EH 11» 

<ai ^eh> 

E 76S S ITS HI £A1 ^EH 1121 SOI ^£2] ^ESI 5»£l Tell 1 ^EH^i =?gm UBS S2E0ICK 
4^1 ESDil L»2h BOL NMOS ITS 33(128) LHOII ^52| TilOlM 3^(129)01 gXlEIH, NMOS » 

£ 33(128)2j 5*1011 SE-WOI ^ ±?tf SEI 33(149)^ §£SHI, ^ ^ El 33(149)2J 5 
*|Oil SHAWM SEI 33(148)# ttSSKQ SICK 

«o « a ^3(149)^, CHIP S3 E 552] ^^(31)111- flj 33(11)jU21 BOI 

5 i 33ira I* Ws ttsaxfe ■ g3£ 2*1 hu£iai am, v# ^ sas hoi sick 

Jo gE] S c, (149) oj g <*c» m g HS SH3E, mm 2 El CHI 2|fl.Br«& ?HEICH^ * 

3T?ia g§(W92i) ■ g3oii ssa^i osn, 5 e j^ a7a*]-H^ ao. &ei, z 

%S\\ m %>mtf= ®*m ^ *a g3(i49)°j 1 g3^s ^ a^i wsm chi 

Ei LH51 tT^AI?!^ 3£ ^^oFLK 

012^ ^01 ^° ^El S3(149)# ^xlSfe ^Al ^EH 11^1 Xil1 ^EH^ =?£2, SRAM Hg£ Si 
SOU At SCI g30ilH| ^j^M^h i° soil ^2^fCK 

c£ MEI g3(148)# gxmZ ^0| EHXIS LH£ ^ ^SCHIAl H^tfXI^, HhEAl 
XI ^^CK 

<J1I2 ^EH> 

E 7?s a «^£j ^Al ^EH 112i SOI o^Eil SxISJ H12 SEH^I ^Si U El-Hi SEEOICh 

^71 ESOfl EAI*!- HI-2I- WOL SEI g3(149) LH CHI p + SCI g3(150)l ^XlthH 2i 

CK QS E 76CHI SAIW HI ^EH£f O^WOICK 

p*aa g3(i50)^ a« ngtixi skq, ^ehs eich s^ck m-EMd, ^ »a 

g3(149)H| a S3E ^EHS E!Q. 

*!I2 «EH£h ^OL ^El g3(149)£j i g31 #EHS ^h01E, 7^11 ^EH£F DF^I-XIS, 

t£&y 7312 «EH^, -^S p 4 SCI g3(150)°l ^10 CHI °JtH, 5HEI012I AH^^Ol ^2 £1^1 HII^Oll, XIII ^ 

EHoji'diJsmoi 7iB s^sj 3Jii saw 54*1^ ^?i^ck 

«£AI ^EH 12» 

£ 78° a «^g£j ^'Al ^EH 12°] SOI ^Exl ^X\S\ X1I1 ^EH^ qigg LIEftf S3E0IH, E 

79^ 3 C-C S-SEOIQ. . 

OIS E30II EAItT WOL Eai2" g3(153), ±± 33(154) S Til 01^ 2^(155)^^ 9^£l^ 
HMOS E2H7^E1*1 ±± 33(154)011 P^2J SCI g3(156)# gxmH, ±± 33(154) ^ S 

CI 33(156)01 VII ^DIs HHfl«(160)]lt 3^!M(158)0il 2|tl 271^^^ S^EICH SICK 

E c a°J 33(153)^ W^DIs HH^#(159)^ gj^!M(157)CHI °JtH ™?\ T A°^- S^£ia Eai°i 
33(153), ^ 33(154) g SCI 33(156)°J 5B0I SE1WH BH 33(161)01 ^5£ICH HQ. 

E 79CHI EAI^ Uhfih 301, ffSI 33(161)^, a^°K162)2|- p^°I 1 33(177)^^ ^^EICH Si 
S Et.^^ 33(154) S SCI 33(156)21 £1 2^ gOloCT ±± 33(154) S 

□ S3(156)E] a^oh ^ El Ah0IE#( 163)1 «2offi, filEI AWIES(163) «tW ^ E -^M(158)W 

Ma ab a^mik a^Ti55)2i ?iioim tfaaKi?© t^si soi«(3)£i 3301 nu as g3(i?o) 

BQ. 

OIEI^ ^SOfl SiCHAl, iT^DIs HHi!#(160)0il 2|«j, ±± g3(154) S SCI 33(156)# SXI Efl^CHI 
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I2«tt£S*J, ±± S^(154)2h gSWS I 33(177)2] JQgmH, i 33(177)# XHg 

*!g 33(170)2] Q«|S HSIf * 2D. 

□Bill, Hit «EH£, E 78 S E 7921- SOI, ±± 33(154) a MCI 33(156)1 fflatKfl 4 
2= SI'S, 2*!E2] *f£fi £2^ 4 2D. 

E, PMOS egHjq^HE DISPKIg 4> 2D. Eh 33 S! HP 332] S»| Hg^ £1£J a 

tStT B£?l- 2D. 

OBI 2 ^EH> 

£ S0£ B BTS2I £A| §EH 122! SOI ^Efll §»2| 92 *!EH2] ^gf LIEtti! gSSOIH, E 

81S 3 D-D 93E0IQ. 

Oil E9EHI EAI^ SOL 33 (154)21- 2JguK)1 p'^HJ SCI 23(164)1 gxISKQ, ±± 3 
3(154) a SCI 83064)01 tNJil S^OIs HH£S(166)2|> Sj^M(165){H] Sltn £17|S|££ S^EJOi.2 

D. Ol ILL g)B!M(165Ph ±± 33(154)2^ SD 33(164)011 BEIE« SSSD. 3EIH, EH 2! g 
3(153), ^ g3(154) S SCI 33(164)2] *SOil *g gEI 33(161)01 *!3E|01 2D. 

E 81011 EAItl HWSOL ^ 33(154) £HHI £EIAK3IE#( 167)01 SSEIH, £ El AHDIE#( 167)2] U 

* a 6w sci 33(164) m\ ^^ossm assmaiQ. e, ds e 78 a e. 79011 eai 

0I&1«> ^SOil 2 01 Ad, S^DIh M&B (166)011 2]tfL ^± 33(154) a SCI 33(164)1 2 A! EHVD! 

±± 33(154)21- §2*101] 1 33(177)2] £)?il US mil, 1 83(17?)# SSH SH^ 
33(170)21 UglT 4 2D. 

HEIU, JH! 2 *!EH = , E 80 a E 812F SOI, ±± 33(154) a SCI 33(164)1 212*1-01 ««1T ^ 
2£ H.^, S^E2] «f#e EE1T 4= 2D. 

<»3 ^EH> 

E B2Dil EAI*I tim SOL ^ SE| 33(161)21- 2JSmH, 1^> V ^ 33(154)01 £1 = ^«2| ^¥CH! 
SCI 33(164)1 e»*KZL ±± 33(154) gfl 3^(165)1 fl«*KHE, M2 SEH2I- SStt 

E*L 393 SEH:r, E 8221- SOL ^ 33(154)01 £|& 33 LH (HI SCI 83(164)1 gffl S«ffK)l « 
£1T 4* 2= H!S, 311 SI 392 *!EH 01 2^E°J tf£« £fis ^ 2CK 

«fi|A| ^EH 13» 

E 83E S ^"321 4'AI t!EH 13°! SOI ^Exll S"X|2J ^51 UEHd 3SE0IQK ^| E 

SOU EAI^J- Hh£h SOL n 33(171, 172) AtO\M SEISIN ^ ^El 33# i.^H|(l73)2h ^Sh 

°|(173) tlSl 1 33(P 33 174, 175 ^ p"33 176)^S^Ei ^gSKQ 2D. E, 33(171, 

172)^^Ai mm 13, M?HXI^E121 Ea|Oj S30I ^^EIH, p 33(174, 175)01 n M£ 

33(171, 172)CHI °JSo^ 1 332| ^« 33^ EIH, p~2 3 (176)01 1 332J g^j 3^01 SCK 

OlSh SOI, ^'Al ^EH 13S, n 4 ^g 33(171, 172)21- °iSt|— p 33(174 ^ 175)21 ^Ef p" 

S3(176)SD ^71! ^g^£^AN, ^ El CHI 2CHA12J Sxl^^ LHg2J EEoffi 2iCK 

E, Xll^ ^g££Af^, ^3"(173) OFEHOil P 21 1 33 ^5 ^, SAf tIS ^S£S g^D BF r l 1 
33011 Si^Ei ?S*F9, E 83011 Aj EA|^ H[9} S"OL p 33(174, 175)1 4 SJQK 

CHI1 g±(B)l Oil U XI 20keV, ^E 45E0I3, EZE1T 4x10 1 Vorr> ^^thS #D. E 

BLl- BF r 2J CHIUKI^F ^ S^(WI1 IS, BF^2J ^^OilUXI 20keV)&|IAlE, n + 2J m^m ^ Al 

Oil ^Ah ^Oil 2|^ 2j-AKH| 2J^H n^£! 33(171, 172)2] ^^CHl pg2J 33# 

S^i p33(174, 175)S 5!E 

«6IAI ^EH 14» 

091 ^EH> 

E 84^ B a^2| ^Al ^EH 14PJ SOI ^?£2] a^^l ^X|2J Xil 1 ^EH2j 93 DEI-tf E^EOI 

CK ^1 E301I EAItJ- HHUJDI, ^EI5 ?I5(D a DHU ^5|(2) Sf2| S0lg(3)01l ^^£IH, EH 
°J 33(183), ^ 33(184), >1I0|M #2^(185), 71101^ 21^(186) S tliy 33(187)^^ 
Elfe NMte ^?HAI^E1^h ^g. (181) d, g 33(182)^^ Ol^CHAI^ ftEl 33011 2JtH ^ tfEl 

01 UH, E 8421 °^0i! EAItf UWf SOL EE)|°J 33(183) g 4:^ 33(184)2] M£l feE EMEhs 
2K W 33(182)2] M^l feE E^I^21- HI 2^ g^, ^ 33(182)2] ^E EIB^I- Eai°J 3 

3(183) a ±± 33(184)2] M=l ^E ElBSC^ SOI#(3)2j 53£^^E12j 30Ph SCHAIE^ £g 

OIBi^ ^S2] 7HI1 *!EH2] ^Exil gxl^, ESIIPJ 3^(183) a ±± 33(184)2h B 33(182)2^2] PN 
2^ ^ ^^1 ^E^'DiEIS ^ 271 [IH^OH, Eai°J 33(183) g S3(184)2h 

1 33(182)^2] m LHSS £H ^> 2D. 
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<*H2^EH> 

E 85= e USS| £AI SEH 142J SOI ^2S| &EHI §«2| »2 ^EH°I S3 DEFtf 
D. #71 £9011 EAICUHI- tfOI, Ml SEH2I- D»?OT2| UEKHH SACK 

01 U, £ B52J $*H £AI» tdh£h SDL 1 S^(182)2J SSBBIjlh SHg ^3 32](187)£| § 

ssmttiu- uijatr 3^, m 33(182)21 s£g ms^ *ny ssi(ie7)2i m^m eihsd 

S0I6(3)2| £9££^E12| SOI?!- 8f7| EIE^ tfStO. (Hit 19, ¥S £E|g°l #»SK1B1)2| £ 
30| S0I#(3)£J £9SD ^CHI 2i£ ^BKHIAI M£§ 1 ge|(182) S xl^g 

S^(187)l gAIH **m<2, *!g g3(18?)£ 1 g^(1B2)MQ £|x|Oil E|H^ 

□lEIff ?«2|.»I2 ^EH£J »£*D XHB «"S 23(187)2] £32j M£M Afifil LHEIH, 

a Ma asroi s*fe asa ^ixixi se§ «■ 4 sick 

«SAI ^EH 15» 
<H1 ^EH> 

E 66g-g SSSI tfAl *!EH 152! SOI ^52J »£a HI §EH3 UEK3 &SEOID. £ 

?[ E9CHI EAItf H©STOI, 4 l EI5 715(1) S! QHEI #5^(2) »£| SOIs (3)0)1 3^(191-193) 
01 £! E ^^S n 4 &S ge|(191, 192) MOW S3 g£| gSj(209)£S ^EIEIH, n»« 

g 3(1 92, 193) ^ gEI g3(219)££ EICH SID. 

SEI g2j(209)£ tf»H|-(l88)2|- #£^(188) OhM W g^(p'P gS| 194, 195 ffi pU 

g« 196, 197)££ ?S£!Q. ^2|(188)^ fife'*£| ^2 19 *«(229)OI SOI*(3)g SWKfl S 
£^SL^.M, 23(191, 192) AHDIir S3 fiEIV 4 SJD. t*S, ^ SE| g3(219)s 

#5^(189)^ #£1^(189) m2J g^ (198)011 £|fl| ^SSD. 

#SSJ(188) 1 geitHI SiCH/d, S3 ^9 ^(229) (HI SISsHS **g&!= pH 321(196, 197)°J g 
=fi oEi DS S3 (194, 195)MQ ^711 ggSUl °iD. 

^ 3 ^« (229) o| 5 «h g^QilA-l^ S0l#(3)0il ^Ei^ ^Mai^Oll 2jtB ^^g2| 
^^°>-CH|£J S^lOfl °Jtfi =^IS ^EH^F SDH ^l~ ^XilgOl 7h^0l feD. 

nam, ^ai seh 1521 t;iii §eh^, &2 ^9 ^^(229)2j ?^i hijh^ m^m pi 

g^(196, 197)i> gxmn [IH^OiL ^1 ^X||g°j ^Wl^ ^ 2iQK 

<gi2^!EH> 

E 87^ a i|g2J ^Al ^EH 159 SOI ^El-ll S"^|2J XU2^EHS| LhEhtS S9E0ID. ^ 

71 E9CHI EAItJ" Hl-Ef ^OL EE112] g^(201), ^ g^(202) g 7U0IM 2=(203)£S Ol^OjXI^ 
NMOS EEHXl^EiHi ^o, f MEj g^(204 ~207)£S #Ei^H, E^ ¥^ ^El g^ (204-207)°J ^ 
^IM ^ MEI g^(208)£S MEi^H 

tfEl g^(204 -207)CHI SiCHAI, 7H0IM 2!^(203)ej 5^ g^S ^E7h bI3B| £3 p ^ g 

^(206 5,' 207)# ^^oFI2, 3 oi£i°J EE1I2] g^(201) ^ l ±± g^ (202)011 g^£ feE 
7F ^ p"W g^(204 S 205)# ^^ohH SO. 

Ol ^^^J 4'AI ^EH 15Bj ^12 ^EH^, p"^ g^(204 205)011 2|tH PN Sti" glfSq ^[f EE 
^Hl, P W g^(206 g 207)011 2j^K Sxl &XI^ ^> SID. 

«tf Al §EH 16» 

<3BI1 ^EH> 

E 88^ g ^gHj ^ A] *!EH 169 SOI ^5^J ^Ez-li S"X|HJ 7H11 ^EH^l LFEh^j B9E0IQ. ^ 

71 E901I EAI^ Um ^OL ^EI^ 7IEK1) °' OHU ^&^(2) ^ S0I#(3) LH CHI ^£ ^El g^gHJ 
^^•(211)# 2iD. 

^ei si^ihoii sjoiA-i, MEi^sj so i # chi gEi^ ^ms* %**B2\ m&±m my 

SID. ^ ^El g^g2J ^£^£J ^011 SICHAI, MEI^°i 9\M W ^ ?X~ t} 

^\ t[H, E^ 301 9M ^01 gCK «^HS ^M&ll^ ^ 

P ?loHA1^ ^1 B|g^ 3711 "5^ SOI #D. E^ All ^ El SeSJ" g^^l ^ 

sm?l ?ltH 1 ^ 21^ ^ ^>il ol~ 201 bFg-^uhD. 

01 Eitl Sa^S^EI, ^EHEJ A^f.a| (211) oj 9S ^^-^ «BI^M ^±o^l ^ItH, 59°J ^9 

ah^ei ^^sj fa(^^ ^^)°i ^tw mil, ^^ai^i z\n 739°i ^ 

^ FCHj ^11 370 ggSKH SID. EtJ". MEI^# m±tW\ ?I^B, SOI S2| FE£j ^OiE 

o.^^ Jtm\ 0^ 201 HHj-5|o|-EK 

<Xil2 SEH> 

E 8£E B g-g21 ajai ^EH 169 SOI =?^Si ^EXII gxl^j 32 « EH 21 ^ZEM UEhtf B9E0ID. ^ 
□ E901I S.MH m\ WOL ^EI5 7IS(1) S DHg ^[^(2) Sf2| S0I«(3) LH CHE BEI g^§21 
a^°|(212)1 ^^mi] 2D. 

X1I2 ^EHE 7HI1 mm mwm?l S-S^^EI, ^t^(212)^J &9 Xill ^EH2f 0^CT£j ^ 
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* FA, FB, FCCHi gSSKn, E*h S3 §3 ^SIF ^S SEI *S»2| EW¥2| FD2I ^ 
Ml FCSQE gSSKfl SER2J ESSKO 2JLK 

«£A| *!EH 17» 

«ai §eh» 

E 90£ S Al SEH 17°' SOI ?22| tf£H S»2| 7311 ^EH2J LFEF3 B3E0IQ. 

E, 7311 *!EH = E 910il EAI*]- SISC tftS*H SILK E 91Dfl EAI^ U[2\ BOL E 
eh^I^EI Q212J 7II0IE 2^2F £EHflA Ei m s\ *m 2^ AFOII?F ^IHDIi 33EH199) 

1 #*H S^EI^ SIS ^301 731 1 SEH2J 3£ ?«OID. 

E 90N EAItt HF2F ^^^ h £E|^ 7IW200) #Oil US £+»SK2)0l *!SEIH, OHH #£RH2) 
#21 S0I«(3)H tl^g gBHiEl 021 S Q222F XII £ El 01 SiCF. 

0«g3 tlSg MgjXl^Ei 021 9! 022= EH2! §3(5), ±± §3(6), JHH §S 33(7), TflOl 
e Ah^(8) gl Til 01 M 2^(9)^ ^£EIH, 0Fb v £3 SiSg MSHXI^EI 021, Q22 AKJI& HI 23 
3 3^01 3 £tF^(210)01i 2J^H ^2 SEIEIH, £l£g MSiXI^EI Q21, 2221- DM 

H|I2^ ^2 3*I0| S»-s a^°»-(33)o^ & g ^jEioi o,Q. E, #1*^(210 S! 33)2] B^2J i^Qil 
1 §3(2901) S2EI01 °!Q, 

£l£g M?HAI^E1 021, Q22M SttfF^ S0I#(3) 21 3 CHI fi^ §33(4)01 ^SEIH, #^ 1 
cq°|(4) #011 aiehtho^ xill HH£ #(221)01 XIII HH2#(221)2| tt^S 3^1 (244)1 #tH 

OFb^H tl^g M?HAI^Ei Q21, Q22 2WE| E£U3 23(5) g| ^ §3(6)1F a:?|5|££ S^LK 

ja\) BH2g(221)§ §33X4) «£| 23 CHI #Z!" §33(220)01 SSEIjI, m?} 

§33(220) feHHI HI2 UH£ (222)01 «SHD1, 7312 HH£!(222)21 ^^Dil 21SH ilDOIB 

3 ^! El (199)1 SSSKQ SJLF. HI2 HH£!(222)21 ^'^^ g} E ^MS(254)S loB CHgofe SI 
HHi!#221(221A)]lh ?S?|2|SS B^BD. ^ehxi^EI CE1SJ ?«0!M 2^(9)^ EAI 

uhXI «3££^H ^3^(4)011 ^g£l^ ^j^M^l mm Xill HH^#(221A)HF S^SQK 

OlEltl ^£2] 7311 ^EH^, ^rKI-Oll 3^E^199)°1 0RH^£S ^^"(210) Si -9 g^(29)^S 01^01 

xi^ ^2 i2 gxmsi^M; ±mom 3^Ei(i99)(Hi ^^z^ gira x&w ee^ii s> 

Q, ^ t ^Emil 3^!Ei(199) *J2| SSI ^>t^ 1 3^2^ ^S £E| S^tHlAl 

Oil , 1 S^^^Om 3^!E1(199) AhOlCHlAi ?|^ glFOI ^tfhll, gs XI ^ Q(CHIUAI ^MQi 

2J H|R T^^^hOI CHI U XI ^^01 ^Dil 2\n ^^01 ^CHXIXI ^DUsfe 

EtJ", 7411 **EH^ SOI y\& -7mS.^M 2X\t> ^El^ 7I&(200)S Ol^tJ-^S^, SSf 

# 2^ £4*21 TSatK ^1^ €1F2| Xi^M ESmOL XI ^ Q2J tf^Aj^ ^ SILK 

Ett, 0fe^3 2IEH hiOI^M WEl^l UH^CHL 0fk h SZl tlSg M?HXI^Ei Q2U 02221 ^ 

±^(210) ^m^(33)CHI 2J^H ^£1 ^Emi-Ol/ £I^2F S^l^l T^hE^ tl-01, ^^2J Vgm EE^ffi 

E*h E 900ilA1^ EAloE Si XI SOTEh HHE^ O^^^S ^S SHI S^l ^^oF3 ^EFOIl 3^ 
EHEh S ?l^5 S^FOI ^o^l £|OI g& gOluPI ttHgOiL flHE^ OFa^OilE 

^KhOll 3^!E1(199)2J DF^FXI^ ^ SEi £xm= 3101 H^tFD. 

<73I2 ^EH> 

E 92^ s o^2j ^Al ^EH 173 SOI ^52| a^Ex-ll §«2| 73I2 ^EH2^ LFEFtf B3E0IQ. 

E, 73I2 ^EH^ SIM ^EH2F D^I-XIS E 9101 EAItJ" tl^M ^^§hH SiCK 

E 92CHI EAl^ Hh£h BOL Ofe^H MSHXI^Ei Q21, 022 AFOI^ HI 52^ ti£ 3^01 

^f^(218) S 3 ^«2J 12X1^ S3 (223) ^} 1 §3(224)011 2JtH SE|E|H, O^SH fl^ 

g M^HXI^Ei 021, 222K UB HliU^ ga|0| ^ ^5^(31) S 3 S^2J 1 

§311(t2)CHIA1 ^S SEIEIOl 2JCK 

^fF3(218) CH^^2J H73*k S3(223)QilAI ^^EIH, ^^^21 ^^3 1 §3(224)01 ^ 

^EIOI 2D. a, QE E 90CHI EAItt ai ^EH2h O^hXIOID. 

«2 t^EHSF ifOL ^S SEIM tH^hSAi, ±11011 3^(199) t\21 ^ SS| 332J CH^SS 
a^3C218)2F HXI^ §3(223)CHI 21SH ^^^^i, iEWIB 3 ^E-| (199)011 7m gift g 

Sol 3731^ 4 SILK 

HXi^ §3(223)21 h^o Sa ^ ( HXi^ §3(223)EHI^ i^if ES^FXI &E^ 731^1-^ ^01 
HaaQ. Etl, mm MS 1x1cT/orf §E2J J2^E2j tStfhOI ^3"2| §3t HI 

g^imm, n ^xiei^ mei^ei^^fdi hxi^ §3(223)# ^^uf^ ^e ^f^oflf. 

«^AI SEH 18» 

E 93£ ^ ^§21 ^Al ^EH 183 SOI ^22] ^s|| ^x|2J ^gf LFEF3 §3E01LF. ^| E3CHI 
EAt^ HF2F &0L DT-M0S §3(225, 226) AFOI1 ^ SEI §3 (240)^^ SEI3H1 SILF. E, 
DT-MQSfe, TilOlM S^SF MLI S3(xH^ §3)1 S^ICHI M0S J=?HX|±E-|0|LK 

DT-MOS §3(225, 226)S ^ P^2] 1 §3(231: ^S SEI §3 230) LH CHI m2J NM0S ^ §3(232) 
2F p'2J SLI §3(234)1 £*I£FH, NM0S ^ §3(232)S §H^M(233)M WtH HH^#(239)CHi S^IF 
NM0S g£ §3(232)21 S&'^Oil ^ZlEI^ ?il0l^ 2^(233)^ a E ^M(235: 71I0IM 3^M)i Iti 
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"i5ji^ 2 J ) x'^?Q ! - S SP g2}(234)£ aa|E(236: MP 2^1)1 SS| HH£€(23?)(HI 

IHtf*(Z37)0yy^7BO|M Sjg(233)3* fiP S 3(234)1 2*1011 ggtHJL £#EH°J 2711X1 

eb ?r| o f"A| ?j ^i E.— J ^fo^s .ESIo SiEK 

0I£F BOL «AI SEH 18g, ap g*j(234) S! 1 g^(231)M Stl XBS §S *!£|g JQg^ ^ 

aS2l- «H>, S3 *E! g3 (240)011 S^H DT-MOS g^(225, 226) AHDI1 »S MEIIT 4= a 71 IBSM 
2^01 DT-MOS! gOISMI *«tf 4 2Ch E, fid aS{E£f >uoje g}B|E±=. ^ 

gOfl £I*H SAIN SEICHE gQ. ^ 

«6'AI *!EH 19» 

E 94= e BTS2I £AI §EH 19° I SOI ?2°J UE^ BSE0IQ. 

&?\ ESM EA|*J SiDI, XIOIM^ W dlJ2^ MgHXI^Eii ggtl™ ^gHXI^Ei *S 





3££ HH 2 ft (242)01 HH2e(342)£ ^^Eg ( 24i)i %t\ E«3 1^?245) ^' 5^ 

g3 (246)011 B^SQ. y ~ 

£JS, TUOIM^f W dlin^ eeh^x E1 s ^jfiSfe Ma7a^E[_ «fi _g^(228)Qfl~, EHI°i 

.... 01^01 

MOS MgHXI^EIM S0I*(3) 2 3 Oil sZJ- §3^(4)01 «gH2, S2f S95H4) g-ffll ^eh 

3£S HHfl*(252)0l «SSQ. UHi3e(252)s gj^!M^(251)l ES1I3 33(255) S» 5^ 

g*}(256)CHI S^SD. ; ~ 

TilOlM^ W?t m= MSIXI^Ei g^ (227)011 t*£EI£ E£l!3 g^(245) S ±^ g3(246)£J 
30l«, ^M°J #EH AICHI EH2J/±±S*HH| £ES(243)2j ^CH£ DHg ^°T(2)011 Egfh^ 

2DIS ^g^HI, Stl-glfSl ESmH SiO-. EEil?J g^(245) ^ ^ S^(246)EJ ^ 




E, M^HXI^Ei g«(227 S 228)011 ^^£1^ 2^P°J EaiPJ/^ g^s^ ^^/d^ioi no. 
^^PHJ OIIUXIS e»AI3l71U, NUDC(Non Uniformly Doped Channel)*] ^S-AllT 0 ^^ 

E*h ^EH AIM ^S#0l OHg ^H|(2)0il .ESoWl gEHJ 20ISJ ^^/Eai°j g«# gj 

«^AI ^EH 20» 

<ai ^eh> 

E 95^ g g-g°J ^Al ^EH 203 SO! ^Ex-il &x|HJ XIII tiEHHj UE^ E^EOID. # 

71 E301I EAi*K Uffil- BO|, ^El^ 715(1) 3! OHH >*aa«2) SO IS (3)01 n"g^(261, 262) # £ 
^Xl^m, n 4 g^(26U 262) AhOlOil p"g^(263) SI ^tF°|(264)£^ OI^CHAI^ ^ ^El g 
^^ofH Si Eh ZIEIH, n 4 g^(261, 262), pg^(263) ^ ^°|(264)^S 01^01X1^ S c: E2H 
Xl^rEiS 3D, !'E M^AI^Ei^, MOS M?HX|^aS| >110I^^(>1I0|M l"o|i"Si 

^)^ CHX-Iitra ^5f^M UEHHH 2D. " 

X-ill ^EH^, Pg^(263) SI ^£^1(264)^ OI^DIXI^ ^ ^E| g^ Olg^l-Ot ^ 

E EgHXI^EiM 2Q. §E ^XI^EI^ fit sl^g i3& gift 4li ^ 2EK 

^'Al ^EH 202J E'E M2HA(^E12j TIIOIM^EJ ^El g«2K 7IB^I£g S^§1 ^?^0I7| [ffl 

soil sei ssfaf tra >iioim¥1 tdiin^ gois^i be mlhxiIeii T f ^ 

Si El* . 

£^9Ef_flS£J_ a^*W S10IAI2I JE^SW^EJ OjfWIg UEj^_fflSE0ICK _&>\_ £30)1 SAItT 

0I2> SOL 1£ M!H7;iiE1 Q31CHI 2J«B 21^ EW PI, 2X1 MS Ah0|2| 1= eeHXiAcj 
033M S|«l SS, ail AfOISI Q0ISE n^E tfSSUl 2Q. - 

2^ &0L I'E MgHXI^H 0322) ^ 2 = 01 21* E^X^ P4WI S^EICH gsfoi I S^BQ. 
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E*K as, 2AI AhOIOil SE MSIXI^EI fi»SKQ SID. E, D# £ 670J EATCKM SI 
E. =?£2l DIS3WDI3I [II SOL gg£ ^^TLKIK 

OI£h BOL BE ELHXI^H 032CHI 21 £ EW W, 2X1 £01 AKJISI S£, I'E ^JjAl^Ei 
Q34CHI HJoB 232!, an 911 AH3I2] ?|£g QOIfiE EH^l gxloKQ 2!Q. 

SE, BE eehxi^H^ E 95CHI EAIt! HI-£F BOI NMOS SAF ?2?|- »S fe^OI *7| [DSN Uf^uCT 
°K PMOS SAF ^51 OISMME 5Q. Ol g?, HE gBXI±E| 031, Q32M CHtfmOL 232F a* 
2*1 EW PI AhOIWi !'E EgHX!^E1M fl£l¥ Hfi?F HQ. 

<H2«BI> 

E 98£ B BT3SI A| **EH 202] SOI ^3E2J ^E3I S»£| HI 2 §EH°i UEhyT B2EOID. £ 

7l E2CHI EAI^ HKHrOI, n*gg(26h 262)S] ^2 £^g(265)0i! 2JoH S3 BEIBKQ SICK 

Dfi ^2? E 9501 EAItJ* HI SEH£h OhS^AIOi:?! D150L £gt SWD. 

H2«EH = . BE eshxI^EI 2311 S3 £ttfSK265)££ 1EWH £>;>| UBS Oil, 5TS »B S01I SIOI 
Al 5 71 CHS ^ SID. Eth EE M?HAI^E1i fiH tlEEM 0\SV DR. DB ^2 £AKH|2J 

3S£| 7I« 1^1 ^AIW ^ SICK 

<BI3«ffl> 

E 99^ B B8H| 4*AJ SEH 202 SOI =?Z2\ &£8| 3M2J H3 §EH2J UE^ 39ED1CK ^ 

^21 n 33(261, 262)1 jSEHS BHM«m, ^ ngg(26K 262)AFO|# 4WSK264) 9> pgg(263)01l 2] 
tl ^£ BEIoffl, 5« 2*111 S3 tf»HK2B5)M H|tJ 82 BEimH SID. 

n*gg(261)£ SI£§ 2^ EW PIT CHI S^EIH, 54* 21 n*gg(262)S gf£g 2^ EW 
P120il a^SQ. m\ BQL 3!« HH*!*' £^21 n + gg(261 Sy 2G2)M ^Jl^SiE glS 2^ 

»S 4 SID. 

<?\El> 

E, EE SBJjxEISI -fci/EaS! gg(r. 4 gg 261, 262)1 DHL 1 tf»BK2)0|| EiTAI5>IA| SH, SSt 
Ol DHU #^H|(2)0il Eg^fe OI1SJ SOIS ^^hOlE #D. 

3E1D, &S(HIAiS, E 89HI EAJtJ" Al ^EH 142] ai ^EH2F &Ol ^/E&ilE' S^OI 

^B£HI £E°J EIHM i^Til ol-Dl, E^ S0le(3)l SOI^ i^Til 

D. 

HEHAd, ^El 0E ^^Qil CHIUXIM #Mtl ohDI M^#£J 0IS tSofe g°J ^ 

^^VSlEW, B£W El 3^ E 10CBJ L1^ EAI^ Hf£f ^01 S0I#(3)°J HllSSj o,^ |[H , 
%m\ , ^^KHI £Jtt Ell^' ^^H^Oil £JoL E 1002J L20ii EAItJ" M^m WOK M£ 

#01 S0lft(3)« ^^FOI DHS #£^(2)<HI ESol-E^ ^EAIS 4 SICK 

H^f &0K B (Hi DE &E*II §x|(HI SiOiAl, g^ g ^OiE 1PH^J g^^, 

£T#^CHI 12 S^2h m#^CHI SXUei-^ S0l#£J ^E^l g^^S ^ ^ 

£1 g^M itmra, ^Ei-ll g^^ ^4BJ ±Xt *i£ g^°J ^OIE 17HHJ gg g| SE| gg]l|- se^OI 
im^WK 12 gg(HI £jtH ^42J ^Xl- g«# 12 ^El*^ ^IliK ^1 ^OiE VW 

hj ^xi- ggt ^esii gg s sci ggon sm S^I HS^ 4 SICK 

3 ^2K ^71 ^OiE UHBJ g^2l 3\& ^ SOI &ESI "SWB gl 

4 SICK 

B WSOI ^Ex-il saw SlOiAi, ^4£J 91 i» gg^ ^ "B BSI ggOil ^oK ^AF 
BEiaH, ^4^1 EI2 ggs ^ ^B BEI gg(Hl SJtH B&EI2, ^42J Xill ^Ah ^ 

^ g<*!h s^r^j ^AI-^S ggg S0I## *m?l &2 B£l gg(Hl ^oH ^Ah BEI£|?I tlH^CHL 
MOW ±n**<2 ggg 21-Sul 12 BEItrSh ^)HL ^Ah LH2J 4:AF gg2J ^| 

5 £1H Al^- 4 SJCK 

s CLfS HfEai SAIM SiOiAi, Hll sl^g^j ±Xh*2£ ggs S0I#1 ^2 BEI 

ggCHl SJoU ^A[- BEI£I^, Ail2 tl^gH] ^4°J ^Ah gg^ ^B BEI ggCHI SJuB ±*[ BEIS 
CK 

[[fEI-Ai, 7I5T gtfe gAl^h^ sl^^ Ail 2 uHl, 715!" S2H ^AluFAl ^ f| 

9 1 il^SAI ^^oh^ sl^BI ^ICHI ^l^ ^11^ 12 BEIM tS^" 4 S!CK 

B ^gOII [QB ^El &XICHI S!01Ai, *II1 ¥B S0I#2J ^ ^J)0^ *II2 ^B S0I#2J g- ^DUSChE 
Til i^fla ^4°l XIII SISg2J ^AF gg^ Ail 1 ^B SO I # Oil t^^JElJl. ^4^J M2 ^A^g 
gg^ 731 2 il^g°l "B SOIfetHI ^^^ICK 
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s saw ttEW 4* SIQ. 

B l h SWI &*ICHI SltHAL %g «E| gejOil 2|SH 473- .*EIS geiOil ««E|£ 

4X121 »g S^2| SOIS I3£S^E1 301=, *g MEI S32I aOISSQ SfH «3EI7I US 
SOIL *M tfS S3 (HI 2|tt «EI «£S| gai S£tt££ ejaW ^ 2D. 

a arson cos erssi satin schai, *m 13 gs<£ Tasass, 1 :© sskjpi usoi, ^ is 

£l glFxICHI SHSt S£t>£S &WV ^ SID. 

a BTSOII DJfi BEM §*I0)| 2 DIAL *g 13 S^s SJCHS ^30)1 g£|£! atSSfiU n 0|2|2| 
Q. 

s ITgOil CUE SExll 53011 SICHAI2I ^4>°| ±A> MEI S^2| *JCH£ SH_|2| ge|£ ±§2J *<2^£ 

^af 2 a ^«»?'*:^iQ S!01 CH *" ^ 2SEI01 nson, s^ss sra 

5 ITgOil [QE &SH SAW SICHAI. SP g2|£, 30IE 1»2| rtW «g g2J2| &«on 41 XI El a, 
HjCHE g^2| S3 CHI gStfl DISOI, H|j25| «£Y 4= SID. 

S BTSOI ^Eiii i» tfSI 23 § SjOtE K*2| gsjs, SOISS 2I-*1 ^3 g. 

s "►schi [&g ei£» swisi tea 3321 hs aoi s^sct ssepi msn. hos ml« 



i ifi^.a^^ffui'&s^i'igi^ss^aD'f 1/2 0IS ' 

e wsoi [&s er£a ssisj ^ *a. g^oii ssoiai &s §3 s^sj ^s^s mei aa 
air 4^ s;d. 

5 raoi-ae &s ^ei g^s sjoiE aim nics msxi^ei g^^ si» 

PMOS M EH XI i El «5 g^2h£J §711 g^OII DJS0II, EHX|g SjaV 4 

So^li-llli^i llll 1 fit: MIMI^A^VAm-IMiJ 1 

^21 g* p § LH" tlS *i« g^OIIAI SSffl ^BW 4= 2JP. 

*»5m, NWS M?HXI^Ei S^. PMOS eehxI^EI g^ AHJI2I 3^1 M 

EIW 4= SID. 

712) ^2 SI «Elir 4= 2D. 

s ^gwi cos e.^ai s«£i fip ge?s, »e mei s^°i 5*1011 12 sa 
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*j£i mci g^s stitpi ihsol 59 an s^i 2*1 2i*j-£s-w ebhxi^ei ge?# 

5*1011 Al fijUajSS tfSIV 4 2JP. 

b ^swi [Off e^sai s-asj ±± °jg ap gs?s mos msixi^ei «g s^si ^ g^oii eisshoi 
tjgEin. £g s^chi £ion ge<2> s# s^Ei7i llhschi. ^ geion ejsoi-oi ^ °ig 

a BT30I [Off &EX S*2| ff£l g^2| ShESI g^l SI1 9! SI2 uhEill ««oj 

1=1 SEM DM711 gf* k £g*. g£l g°?(HI g£| 52. 715 ^ S2f£J 7512,^1- gCHI 
ITS^ g^S g# 4 SQ. 

e ggtm cos ejsa 2*1 £i ui ja^j sE7f gs sn s-esi g^s s?42i g 

3 g #SI CH^SJ ge?CHl S!B*fe 5» g^# 5tl*K7l HI SOI. ^ff ffEl geioil 2|tr tt 

El 01 2|fc> SXI±* LH«£J t^S EHW 4 °!D. 

e chi iue sxi2j masj g^i £E7f ^s ni &£3a g «= M0S ebh^ei as 

g^£| 7110! M 2 = 5@}- ge;i itfSKJl, Uias* M£l ££7h SI2 fit-SJEfl gejs MOS MSH 
XI^EI S« g^SJ EWSl/±± =8- g2jg itm^l UHS01L PN Sth SSfSI SISIfih SXI^i? LHSH) 
tfcfs EEs' 5 2iD. 



£SEI7I [IHSCHI. EM g°<2l- &Ei|| g« AKJI2J PH StS" LHgT# £SJ 4 2iD. 

= ffEl geS<HIAI°J 9E*ilge<£J M-i £E£J SOI#£J IS©S^E1HJ 30171- SOTxfei 

^ga^i uhsdi, m EgHxi^Ei£i stiixi ssroi ^ao- 54x17a &s^^ ojq. 

« ^gOil [Off ^Efll SxICHI SJCHA1, IS g^OII 2JSSI-OI ««E|^ ffll SJ-EX|| g2j£| s 
SEi 3 0I2|£| g«2J B12 «M g^°l g^l feEaDE ^711 £%t[%?\ MS 

W. SOIftOil §EI= ^MHIi ^011 °|S|| ^sfe Slav * 2JD. 



2D. 



EaeraAi soismi ga^ ^mm^ e^h Essm 

S ^ h gOfl [Off &ESI S-SKHI SOI/d. SEI ge?s oiag^ « g ge? o, o^»og ^g^pi m 
SW. S^Oil ^Smi-^ 7145 §1F2J 73SSH ESV ^ SiQ. 

s ^g(Hi [Off a^Eal s-£i°i aa ge?# mos mihxi^ei ge?oii mos ^?H7a^Ei°i tiioi 

e 3=0)| S^ISjSS S^EI^ 7II0IM aCI S«m S^SHJ, MEI gejs mos MSHXI^EH *• 

m ««o, ^iqii paiitoi uigoi, tioim s^sh tiioim aci g^s a 91 oii g| 

Sfe DT-MOS S!H7CI^E1°I *f^S E2^ ^ SIQ. 

S ITS M [Off i^2| m& g^°l SOI^ ffl ^EH AIOII iWHJ #5 S«CHIA| 

SSeOI DHU §9#CH1 ElfSCT EO^S SSEI7I LtH^Oil. ¥ff ffEl g2?£| HhEa 
Ih S21 AKJIHI SSF3 .?3iW« ^ SIP-. 

S SSM [OS e^Eill g-xl°J IE esh^i^eI^, 7«1 SI SI 2 g« AH3I0II ^gEIH, ^-=^0)1 g 
XlS §E MHJXI^EIg §3 g2?2h ol#^CHI ^DS|-^ S0I#2| g^oi §E M?HX|^EHg ^ESI 
gej^S ^?SEIS TOOIM^OII £JSB ?fiSD. - 

71IO|E«£j «g « E | ?|a5«o £ |o,s, qigoPI Oil SOB, gEI ge?2f §AICHI 71101 

= dli35j SOISM IE M?HXI^EI1 4= SIP-. 

e B^Ofl [Off 59 i» gEI g2?S. ##^CHI gXIS §0 ofs^CHI ^XB 

Sfe SOIsHJ ^^°! gei2iS ?gEI^ gEI ge?l 5*mhDl, 4^1 ^ff «E| g«HJ 

31 iXI-^S g^2l §51-01 «S5!2h tMJII ^EH CHI ggEI7l [IIISCHI, 19 ge?CHI °iti 

±7& ^2 g2?s 5*101 Al ffElt^lh fe^l 5i CHE 17HHI LHOUAI SEICHI °ISH ^Sfe 
3HEIMU ^5£!CHI £|SH l^o^ S*F §1 gj-ESI ge|££ M^AIl 4= UHSCHL 3*1 
% ejM«KM. i=M CHia LHSS *^Aia 5 SQ. 

£ VSOI [Off 9-EXII SI5 8gCHI £|$H ^«EI^ 3XI0I SlCHAi , ^5°l i» «g g« 

§. SIOIE 17H2I LH°I 135f2h 3 §l^£| SOIsCHI £|tH ±T\ BEIHS iXh^g g«0|| CHo«. 

715 ejSltf ±W gEI7l OI?OI3CK 

B SfSOl [Off SfEJII S-XISJ SI5 g-SCHI 2JSH SSEI^ ^421 ge?g, S|i egi^l LH°I § 

3^21 □ tt&Si SOIsCHI £|«H 715 S2*S 2)SI*I iXI gEI7h OI^Oiaa-tfHL S0I#S 
SI2 MSSfl LH2J gS^CHI 2|?B iA> ffEI7h 0|i?0)*!D. 

S ^-gCW [Off 9-ESI S-XI2I SI 2 SI1 S SI2 AfOIEJ ««^£| 01 go KB =^ 

0^35 ShOI SI2 SS^ OhEHSJ SOI#g &gAIS«SAH, aiXI^MM OlgsTO SfH « 

ff ffEl ge?2h ^3 MEI gejg aejsJSS 5 aD. 
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MEM, OME|B!« £365 Mod 2J= ETS. #71 SJ01E 17H3 i» S^tHI «gE|£ BE| 
tf2l2»j&21 71EIS *tf*P« ?IW $ SCH, gfSfi- 2713 «gf 21 i> 

fi VSOII [Qg 8»2| BI2 »g2I 57||(d)£, S0I#2| SS^&il £E M5£| HI37I- SUSHI, 

a ^25121 53Di| %K fi£VOI MSohS i§2J j*W2| ITS g^S gg 4= SiQ. 

a V3N SiOiAISJ BfEM gflSJ 7312 »3S. 3711(b), (c)B WSS*. ^ gEI ge?g°J «,»■ 
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#71 SOISCHI HSXISH, #71 iXh «S gg AMI 13 i» *EltN£ ±7} *E| gSjjlK 
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I | Jp?^ S^S 3D1E iA> «g 3! #71 fiCI ge?2h SStOl «SEI^ 21 g 5 

2. (a) ^Eil 715, DHS 9 SOIS^S 01^0)73^ SOI ^5£1 SOI ^UlohS S 
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(c) ^71 ^^£J Seixl z^zm §3Sf# DH§o|~ Ei-711 - 27\ S 17HHJ ME5*I 
LHS] ISS,'! SJCHE 17H2) M?S?:I ShSJ g?\ SO I SOU S|« g^OI - , S 

(d) ±7& ge? i§2J eTflg Q ^Ultrl-^ 21 g IS£1 tfe 
3. (a) 715, Um 135 S SOI#°S Ol^OiS SOI SOI 7151 5Hl5h= 5711 

2h 

(b) #71 SOISS £! E -!1S|°S aS^S^EI 5SAI?1 SJ01E 13HS| 711 ^SSfe 971 

(c) #71 SOIgg ite|Si£S S3£S^E1 5gAI?IT3 SH2 ^^Hl 7312 EJ"7tl - #71 

Ml M&iXlg itfthAI UI5g^3SS «#1! - g 5W8H1. 

(d) #71 % HI51 MSSa ZfrZMW §3^S OHSS^ 5711 - #71 ^ M!3S|°i #71 U|& 

#71 S0I6M Slfl &SI g2?0l - , S 

(e) #?| ^^HJ i» «5 g^ i§£J ±711 t!Sol-= 5711 M Q ^HISh= 21 S 1I£S &fe 
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